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The Waterous Company has capitalized on 
the merits of LinEAR “‘O”’ Rings in the ad- 
vanced design of its Model 49B Gate Valve. 
A total of five different LINEAR ‘‘O”’ Rings 
are used in this unique valve. . . simplifying 
construction and eliminating the irreparable 
wear of normal seat design. ‘‘O”’ Ring appli- 
cations include: one as a rotary joint on the 
upper stem; two as static seals: one as a 
packing for the seal ring: and one as a self- 


adjusting valve seat. 
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This incorporation of LINEAR “O” Rings 
has resulted in considerable cost reduction . . . 
plus longer, more satisfactory service for the 
valve which must handle water at pressures 


up to 500 psi. at capacities up to 500 gpm. 


LinEaR ‘“O” Rings are compounded of 
natural or synthetic rubber, fluorethylene 
polymers, and silastics ... are available in a 
complete range of J.I.C. and A.N. standard 
sizes, as well as hundreds of non-standard 


sizes for special uses. 
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Stine to the high efficiency and long life of Goodyear 
Single Dise brakes and wheels is the fact that they are standard 
equipment on all Douglas DC-6 transports operated by the 
scheduled air lines. This time-proved brake is extremely power- 
ful. with exceptionally high energy absorption. Its rugged 
steel brake dise is cooled by the slip-stream—won’t “burn up” 
tires. tubes and linings. It is self-adjusting—“pedal feel” never 
varies, linings last longer. 


It is an amazingly compact brake, with all parts easily acces- 
sible for quick servicing. Mounted on Goodyear’s super-sturdy 
magnesium-alloy wheels, they give you greater strength and 
safety with less undercarriage weight. Like Goodyear tires and 
tubes, Single Dise brakes and wheels set the performance stand- 
ard for the industry. For full engineering data, write Goodyear. 
Aviation Products Division, Akron 16, Ohio, or Los Angeles 54, 
California. 
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MORE AIRCRAFT LAND 
ON GOODYEAR TIRES, TUBES, 
WHEELS AND BRAKES 
THAN ON ANY OTHER KIND 
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Wyman- Gordou — specialists in the vital forgings of the internal @) 
combustion engine since its inception —is today the largest producer @ 
of crankshafts for the automotive industry and of all types of forgings ( ) 
for the aircraft industry. Be it crankshafts and other vital forgings “i 
for the piston type engines or turbine wheels and impellers for turbo W 


jets—there is no substitute for Wyman-Gordon experience. Wy 
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Cover—This first in-flight photo of Republic Aviation 

Corporation's F-84F Thunderjet shows a sample of 

the plane's prowess as a ground-support fighter- 

bomber. Here it is carrying 24 5-in. high-velocity 

aircraft rockets; additional armament loads are classi- 
fied by the U.S. Air Force. 
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JOY 


warm airborne troops before take-off 


To protect our airborne troops in frigid areas before 
take-off, Joy AXIVANE Aircraft Fans are installed in 
these huge troop-carriers to blow heated air into the 
main cabin while the plane is on the ground. Ram 
effect is utilized for this purpose after the carrier is 
airborne. Air from the fan is mixed with a metered 
stream of air from the heater to provide the desired 
air temperature in the duct. Thus, cold weather is no 
hindrance to the fast, efficient transportation of our 
fighting men to any theatre. 

This highly-efficient 1.5 H.P. fan produces 1100 
C.F.M. at 5.5"! static pressure, yet weighs only 22 
pounds and is only 9'' in diameter. A & N design 
specifications. Superior features of all Joy Aircraft 
Fans are compact design, shock-resistant strength, 
minimum operating noise, and the most favorable air 
volume-to-weight and electric-to-air power ratios. 


W&DA3440 


@ Joy designs and builds each fan to the exact requirements for 
which it is intended. Each fan, therefore, is custom-engineered 
for highest efficiency. For many purposes stock fans can be 
supplied from the extensive line already designed. Both single 
and two-stage units available. Optional features include straight 
or flared inlets, beaded or flanged connections, radio noise- 
filters, anodization, and cooled motors where required. 


Here are some of the many uses for Joy AXIVANE 
Aircraft Fans: Windshield de-frosting, windshield 
or wing de-icing, cabin heating, cabin ventilating, 
cockpit heating, cooling radio and electronic 
equipment, cooling voltage regulators, oil cooling, 
gear-box cooling, instrument cooling, air recircu- 
lation, and high-altitude pressurizer boosting. 


Write for Bulletin, or 


100 Years of Engineering Leadership 


JOY MANUFACTURING COMPANY 


GENERAL OFFICES: HENRY W. OLIVER BUILDING - PITTSBURGH 22, PA. “< 
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ILA.S. News 


A Record of People and Events 
of Interest to Institute Members 


Third Joint R.Ac.S.-1.A.S. 


International Conference 
Set for September 


Twenty Papers To Be Presented During Technical Sessions 


at Brighton, England, September 3-7; 


Visits to Industrial 


and Governmental Installations and $.B.A.C. Flying Display 
Scheduled for Following Week 


THIRD GET-TOGETHER 


of the Royal Aeronautical Society 


LANS FOR THE 
and the Institute were rapidly being finalized as this issue went to press. 
[wenty papers, ten British and ten American, have been selected for presentation 


during the 4 davs of technical sessions 
Visits to aircraft and engine plants, 
government installations, ete., are 
planned for the second week's program 
One day is being set aside for attending 


the S.B.A.C. show at Farnsborough 


> Brighton Selected -The technical 
sessions will be held in Brighton, wher« 
meeting 
possible to carry 


hotel accommodations and 
make it 


week's 


lacilities 
out the 


roof 


program under one 


\merican delegates will be trans 
lerred to hotels in London the second 
Week, from whence the various field 
(nips, social events, 
will originate 


and plant visits 


> Technical Sessions Revyistration 
will begin on Mondavy, September 8, at 
Brighton, and the following 4 davs 
will be devoted to the presentation 
Preprints 
f all papers will be distributed to 
registered delegates at the opening of 
the conference. Complete transac 
tions, including discussions, will be 
come generally available some 
after the meeting. 


ind discussion of papers 


time 


The technical sessions will not be 
testricted Subjects to be discussed, 
together with the speakers selected to 
Present papers, are as follows 


British Papers 


Advances in Aircraft Design G. T. R 
Hill, University College, University -of 
London 

Research Work on Drag Reduction — Sir 
Melvill Jones, University of Cambridge 

Influence of Size on Performance of Jet 
Engines S. J. Moyes and W. A. Penn 
ington, National Gas Turbine Establish 
ment 

Research with Laminar Flow Gliders -L 
P. Coombes, Council for Scientific and 
Industrial Research, Australia 

A Survey of Aerodynamic Advances A 
Fage, The National Physical Laboratory 

Engineering Problems of Aircraft Opera- 
tion. B.S. Shenstone, British European 
Airways 

Aircraft Structures A. H. Hall, National 
Research Council, Canada 

Propeller Turbine Powered Aircraft Kk 
G. Wilkinson, British European Airways 

Plastics and Plastic Structures -J. 
Gordon, Royal Aircraft Establishment 

Material Properties for High Altitude 
Operation -T. P. Hughes, Royal Air 
craft Establishment 


American Papers 


Aerodynamics of Wing-Body Combina- 
tions—-A. H. Flax and H. Lawrence, 
Cornell Aeronautical Laboratory, Inc. 

Structural Problems of Future Aircraft 
Nicholas J. Hoff, Polytechnic Institute 
of Brooklyn 


Aeroelasticity and Flutter —I. E. Garrick, 


Langley Aeronautical Laboratory, 
N.A.C.A 

Transonic Aerodynamics John Stack, 
Langley Aeronautical Laboratory, 
N.A.C.A 


Dynamic Stability and Control W. Fk 
Milliken, Jr., Cornell Aeronautical 
Laboratory, Ine 

Propellers for High-Speed Aircraft 
George Brady, Curtiss-Wright Corpora 
tion 

Flight Safety]. Lederer, The Daniel and 
Florence Guggenheim Aviation Safety 
Center at Cornell University 

Jet and Rocket Propulsion —L. Dunn, 
California Institute of Technology 

High-Speed Hydrodynamic Develop- 
ment—-E. G. Stout, Consolidated Vultee 
Aircraft Corporation 

Jet Efficiencies 
Airplane Company 


George Schairer, Boeing 


» Transportation and Accommoda- 
tions—-Air transportation for the 
American Delegates is being arranged 
by the Institute with Pan American 
Airways and T.W.A. Group flights 
from New York to England will be 
scheduled for September | and 2. 


Hotel accommodations and travel 
in connection with field trips in Eng 
land are being arranged by the R.Ae.S 


All delegates will be required to pay 
their own travel and living expenses 
A general registration fee of $25 per 
person, which includes the R.Ae.5. 
registration and minor incidental ex 
penses, is also required. 


Restrictions and Limitations -At- 
tendence at the Conference will be re- 
stricted to I.A.S. and R.Ae.S. mem 
bers only. Because of limited travel 
and hotel accommodations, it may be 
necessary to limit the size of the U.S. 
official delegation to 75-80 persons. 
If applications are received in excess of 
this number, the quota will be filled by 
lot 


U.S. delegates must be able to show 


documentary evidence of security 
clearance (at least through ‘‘Confi 
dential’) by Air Force, Navy, or 


other qualified Government agency. 
While the technical sessions will be 
unrestricted, certain other discussions 
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and plant visits are expected to in 
volve classified information. 

The usual passport and visas are 
also necessary. 
» Applications to Attend—I.A.S. 
members wishing to attend the Con 
ference should make their requests by 
letter to the Institute's Secretary 
Robert R. Dexter. Application forms 
and full particulars will then be sup 
plied 

In order to ensure inclusion in the 
group, completed application forms, 
including registration fee, must be in 
the hands of the I.A.S. Secretary by 
May 1, 1951 

W.A.S 


Maddida Displayed During 
1.A.S. Annual Meeting 


Maddida, a compact electronic 
“thinking machine,”’ de 
veloped, and constructed by the engi 
neers of Northrop Aircraft, Inc., was 
placed on exhibit by Stevens Institute 
of Technology during the Nineteenth An 
nual Meeting of the Institute of the 
Aeronautical Sciences. This particular 
machine, the first production model to 
come out of the Northrop laboratory 
was built for the Experimental Towing 
Tank at Stevens. The use of Maddida 
at Stevens is under the sponsorship of 
the U.S. Navy, with the Navy’s BuOrd 
BuShips, BuAer, and Office of Naval 
Research supporting and taking active 
partin the work being done there 


designed, 


MADDIDA ON DISPLAY: J7homuas 
Northrop Arrcraft, Inc., points out some 

Davidson, Director (left), and Robert R 
Towing Tank, Stevens Institute of Technolo 


Vuayl 


NGINEERING REVIEW 

The tet Maddida”’ was coined 
from the Computer’s full descriptive 
nan Magnetic Drum Digital Dif 
ferential Analyzer,’ and is pronounced 
to rhyme mad Ida.”’ 

Madd reated quite a stir during 
its rec emonstration at the I.A.S 
Annual Meetir for this latest of the 
‘magi rail electronic computers 
can read tv e graphs or tables simul 
taneous] it can plot six graphs or 
type out welve printers at the same 
time that is computing. Maddida 
incidentall does its computing with 
less thar vacuum tubes and has 
only on ing part, a spinning mag 
netic drut emory. 

Nort recently developed digital 
computer manifold uses. It can 
predict the optimum design for an air 
plane o1 ship, navigate and guide a 
rocket the moon, or operate a 
factor ction line. It is claimed 
that the « puter can solve, in a matter 
of secor blems so complex that 
months or even vears would otherwise b« 
required rk them out on standard 
desk cal equipment 

Despite Maddida’s tremendous 
math prowess, the machine is 
compact relatively inexpensive 
Its rkings feature tiny tubes 
packed 1 cabinet smaller than thc 
ordinar ce desk. Its weight 1s 
100 Maddida’s 
compat and enormous mathe 


matical « is said to have resulted 
from plication of new design 
omputers developed by 
Northr \ircrait, Inc 
right ociated Produc Divisior 
of the Vaddida to D» K 
Williamson Engineer, Experimental 
gy 
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1.A.S. Members Named to 
Chairmenships of N.A.C.A. 


Technical Committees 


In an 


announcement 1 L by the 
N.A.C.A. Chairman, D1 C. Hun 
saker, I.A.S. Founder Member ang 
Honorary Fellow, it was ited that 
more than 400 men hav named 


technical comn 
and subcommittees for 19/ Most oj 
these appointees are civilians who wer 


members of the 27 


selected because of techni ability 
experience, and recognized idershiy 
in their special field of competence 
I.A.S. members who ve beer 
named Chairmen of the _ technical 
committees for 1951 include: Aer 
dynamics, Dr. Theodore P. Wright 
1.A.S. Founder Member, Past-President 
and Honorary Fellow, Acting President 
Cornell University; Pow ints for 
Aircraft, Ronald M. Ha LAS 
Founder Member and Fellow, Director 


of Engineering, Allison Division, Gen 
eral Motors Corporation; A aft Con- 
struction, Dr. Arthur | 


kavmond 
1.A.S. Founder Member, Past-President 


and Honorarv Fellow, Vice-President 

Engineering, Douglas Aircraft Com 
pany, Ine.; and Operating Problems 
Wilham Littlewood (F Vice-Presi 
dent, Engineering, American Airlines 


Phirteen Institute members 


during 1951 as technical subcommittee 
chairmen. These committees and their 
chairmen are: Fluid Mechanics, Dr 
Clark B. Millikan, I.A.S. Founder 
Member, Past-President, and Honorary 
Fellow, Director, Daniel Guggenheim 
\eronautical Laboratory, California In 
stitute of Technology gh Speed 
Aerodynamics, John G. Lee, LAS 
Founder Member and Fellow, Assistant 
Director of Research, United Aircraft 
Corporation; Stability a Control 
Capt. Walter S. Diehl, I.A.S. Founder 
Member and Honorary Fellow, Bureat 
of Aeronautics, U.S. Naw Interna 
Flow, Philip A. Colman (A.F.), Chief 
\erodynamics Engineer, Lockheed Air 
craft Corporation; Propellers for At 
craft, Thomas B. Rhines (M.), Chief 


Hamilton 
Aircraft 


Engineer, 
United 


Development 


Standard Division 


Corporation; Seaplanes, Grover Loen- 
ing, I.A.S. Founder Member, Bene 
factor, and Fellow, Aircraft Consultant 
Washington, D.C.; Helicopters, Rich 
ard H. Prewitt (A.F.), Prewitt Aircraft 
Company; Engine Performance ané 


Arnold H. Redding (M. 
Research Section, Aviation Gas 
lurbine Division, Westinghouse Elec 
tric Corporation; Rocket Engines, Dt 
Maurice J. Zucrow (A.F Professor of 
lurbines and Jet Propulsion 
School of Aeronautics, Purdue Univer: 
Aircraft Structures, Dr. Charles R. 
Strang, I.A.S. Founder Member and 
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Associate Fellow, Douglas Aircraft 
Company, Inc.; Vibration and Flutter, 
Raymond L Bisplinghoff (M.), As- 
sociate Professor, Aeronautical Engi- 
neering, Massachusetts Institute of 
Technology; Meteorological Problems, 
Dr. F. W. Reichelderfer, I.A.S. Founder 
Member, Fellow, and Honorary Mem 
per, Chief, U.S. Weather Bureau; and 
Aircraft Fire Prevention, Raymond D. 
Kelly (M.), Superintendent of Tech- 
nical Development, United Air Lines, 
Inc 


D. C. Sayre to Head Forrestal 
Research Center 


Professor Daniel C. Sayre, A.F.I.A.S., 
School of Engineering, Princeton Uni 
versity, has been appointed the Director 
of the recently established James 
Forrestal Research Center at Princeton 
and of a five-man committee to ad- 
minister its affairs. Professor Sayre, in 
addition to his directorial duties, will 
serve as Executive Secretary. 

The Forrestal Research Center has 
been established as a memorial to the 
first Secretary of Defense, James For 
restal, who was also a Princeton alumnus 
and Charter Trustee. Its facilities will 
be devoted primarily to advanced re 
search and training in the fields of 
aeronautical engineering, chemical kinet 
ics, jet propulsion, and related sciences. 
The first units are scheduled to move 
into the new Center from their present 
locations this month. 


Professor Sayre has been Chairman of 
the Department of Aeronautical Engi 
neering since its organization in 1942. 
Prior to that time, he had served on the 
faculty of the Department of Aeronau 
tical Engineering, Massachusetts In 
stitute of Technology. From 1933 to 
1939, he was Associate Editor of Avia 
ton Magazine and Aviation Editor of 
Newsweek. In 1939, he became Di 
rector of Statistics and Information, Civil 
Aeronautics Authority, and after the 
\uthority’s reorganization, he was 
Chief, Safety Rules Division, C.A.B., 
until he joined the Princeton faculty 


Gifts to the Institute Collections 


Captain Walter S. Diehl added a 
number of aeronautical periodicals to 
Ms previous gifts. Major General Fol- 
lett Bradley, of the Sperry Gyroscope 
Company, sent two volumes on The 
uestion of Autonomy for the United 
Slates Air Arm, 1907-1945, by R. Earl 
McClendon. Colonel E. E. Aldrin 
presented a framed inap of the two world 
fights by Wiley Post, the first with 


Harold Gatty, signed by both Post and 
Gatty, and several framed insignia of 
World War I German and American 
Squadrons. W. 


A. M. Burden added 


Prof. Daniel C. Sayre. 


periodicals to his 
gifts. 


previous generous 

Dr. Eugene IF. DuBois added 49 
aeromedical reports to his previous 
gifts. Colonel Stedman Shumway 
Hanks presented three specially bound 
volumes of source material on flight 
strips. John P. V. Heinmuller added 
four albums of air-mail flight covers and 
two prints to his previous generous 
gifts, including transoceanic record 
flights, and Canadian and Zeppelin 
covers and material. K.H. Weil added 
technical periodicals and books to his 
previous gifts. The International Tele 
phone and Telegraph Corporation pre 
sented 41 Electrical Com- 
munication, through the courtesy of 
F. J. Mann. 


issues of 


Among the organizations adding to 
technical reports previously sent were 
the Bell Aircraft Corporation; British 
Joint Polytechnic 


Services Mission; 


Institute of Brooklyn; California In- 
stitute of Technology; Champion Spark 
Plug Company; Cornell Aeronautical 
Laboratory, Inc., through the courtesy 
of Miss Elma T. Evans; Curtiss-Wright 
Corporation; Defense Research Lab- 
oratory; University of Texas; Douglas 
Aircraft Company, Ine.; Dr. Albert 
Gail; Grumman Aircraft Engineering 
Corporation; International Air Trans- 
port Association; New Mexico College 
of Agricultural and Mechanical Arts; 
North American Aviation, Inc; Dr. 
August Raspet; and the University of 
Illinois. 

Government organizations con- 
tributing reports included the Air Uni- 
versity Library; Ballistic Research 
Laboratory, Aberdeen Proving Ground: 
Bureau of Aeronautics; Central Air 
Documents Office; Civil Aeronautics 
Administration ; Civil Aeronautics 
Board; National Advisory Committee 
for Aeronautics; Naval Ordnance Test 
Station, Inyokern; Naval Research 
Laboratory; Office of Naval Research; 
and the David Taylor Model Basin. 
The Indonesian Organization for Scien- 
tific Research and the Royal Canadian 
Air Force also sent reports. 

Aeronautical publications were re- 
ceived also from the Aircraft Industries 
Selig Altschul;  Black- 
burn and General Aircraft, Ltd.; Boeing 
Airplane Company; The Dow Chemical 
Company; Fairchild Engine and Air- 
plane Corporation; Found Bros. Avia- 
tion Limited; Kollsman Instrument 
Corporation; Lockheed Aircraft Cor 
poration; Louisiana State University; 
The Glenn L. Martin Company; Me- 
Donnell Aircraft Company; Alan Munz 
& Company; 
mittees on appropriations, armed serv- 
ices, and interstate and foreign com- 
merce, 


Association ; 


and congressional com- 


Necrology 


Thomas Henri Huff 
A Tribute by Jerome C. Hunsaker, D.Sc. 


The death of Thomas Henri Huff, 
I.A.S. Associate Fellow and Founder 
Member, on December 23, 1950, marks 
a break with the past for many of our 
older members who will recall the active 
part played by Tom Huff in the pio 
neering 1916-1926. I recall 
his graduation from M.I.T. in 1915 
and his subsequent service as my as- 
sistant. <A 4-ft. wind tunnel had been 
constructed in accordance with the 
plans of Leonard Bairstow’s 4-ft. tun 
nel at the National Physical Laboratory 
in England. Our first research proj- 
ect was to establish the dynamical 


decade, 


stability parameters for the somewhat 
unsatisfactory Curtiss JN2. The ex- 
perimental wind-tunnel work was under- 
taken by Donald W. Douglas, T. H. 
Huff, H. K. Chow, and V. FE. Clark. 


Huff was not entirely satisfied that 
wind-tunnel data, obtained from a 
rigid model and inserted into very ap 
proximate differential equations of mo- 
tion, could be safely used to predict the 
dynamical stability of the real airplane. 
He undertook to make a flying model 
of the stable Burgess-Dunne_tailless 
machine propelled by a motorcycle 
engine. This enterprise eventually re- 
sulted in a flying machine that fully rep- 
resented the unreliability of its proto- 
tvpe. It would fly, as I recall it, only 
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QUIETS 


Jet and Reciprocating 
Engine Test Cells 


ANNOYANCE 
COMPLAINTS 
THREATS of LEGAL ACTION 


due to disturbing 


Ends 


Interior of ISC Jet Aircraft Muffler 


The roar of jet tests need no 
longer be an aircraft engine 
and air frame manufacturing 
problem! 


Industrial Sound Control 
JET AIRCRAFT MUFFLERS 
AND PANELS 


cut the roar of jets to the level 
of surrounding neighborhood 
noises. 


ELIMINATES 
EXCESSIVE WATER 
CONSUMPTION 


Let us tell you how ISC engi- 
neering can quiet your opera- 
tion—in the test cell—on the 
airstrip. 

Write, wire or 

phone for further 
information. 


UNTRE 


45 Granby St., Hartford, Conn. 
2119 Sepulveda Bivd., Los Angeles, Calif. 


ENGINEERING REVIEW 


on alternate Saturdays. The general 
conclusion was reached that only quali 
tative inf could be obtained 
and that a great deal of fur 
opment of instrumentation 
and It actually 
took some 25 years of such de velopment 
before useful target 
availabl 


rmation 
in this 
ther 


ae ve 


control was needed 


‘“drones’’ were 
Now, 35 years later, we are 
flying guided 
periormance 


missiles to get telemetered 
data. Huff's pioneering 
r ahead of the state of the art 

Huff left M.1.T. in 1916 to join Grover 
Loening at the Sturtevant 


idea was f: 


Aeroplane 


Compa » work a pioneer attempt at 
an “‘all-metal” airplane. There was no 
Duralumin or stainless steel available 
then, and the airplane proved to be 
heavier and more expensive than con 
temporat ood and wire construction 
Again, the idea was ahead of the state 
of the irt but not verv far ahead. 
Within ears, Junkers in Germany 
and others abroad, as well as Stout in 
this countr had produced practical 
metal air] lanes 

The entry of the United States into 
World \W in 1917 put a stop to ex 
perimenting at Sturtevant, and Hufi 
joined Charles Day at Standard Aero 
Corporation as his Chief Engineer. A 
line f conventional biplane trainers 
was produced in quantity and com 


ponents a bomber of European de 
issembled abroad. Liquida 
dard Aero after the Armis 


) forced Huff to shift to the 


sign to be 
tion of tat 


lice 1n 


Naval Aircraft Factory at Philadelphia 
where he further design experience 

This 4 was not congenial, since 
Hufi really wanted a free hand to evolve 
his own designs. He made his oppot 
tunit motion of the Huff-Daland 
Comp 1920, with himself as 
Preside For the next 7 vears, this 
firm Ogdensburg, N.Y., and 
then at Bristol, Pa., under the name ot 
Huff-1 \irplanes, Inc.) pioneered 
in three portant fields— advanced 
trainers dusting, and light bomb 
ers | Petrel trainers were also de 
velop mminercial three and fou 
seaters as crop dusters In 1922 
2 QO acres were effectively treated 
Huff-] Dusters, Inc., and in 1926 
about 100,000 acres were treated. Four 
teen es were emploved. How 
ever, suc igorous pioneering proved 
too cost survive commercially 

Phe ver development, based on 
biplane models LB-5 and LB-6, led to 
the s to the Air Corps of about 
150 aircrait up to 1930 The company 
reorgan\ 1927 as Kevstone Ait 
craft ¢ ration, without Huff, and 
continu e manufacture of the stand 
ard Air s light bomber 

This date marks Huff's separation 
from genet airplane design He 


as a consulting engineer 
rest of his life, was occu- 


open 1 offices 
and, for the 
particular 


pied wit the problems of 
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Load-sensitive 
Limit Limit 
TO INCREASE STROKE 
TURN SCREW 
12 TURN = 1° 
The ROTORette approaches _ the 
ultimate simplicity for tWo- 
position rotary actuator because of its 
unique load-sensitive feature 
Motion is controlled / ely by 
adjustable mechanical limit stops 
The adjustable load-sensitive limit 
switches are de-energized wheneve 
the actuator either reaches the limits 
of mechanical travel or encounters 
the maximum permissible load. This 
construction provides two essential 
characteristics for dependable opera- 
tion of valves, dampers, etc., up to 
SO inch-pounds maximum operating 
load 
1. Accurate positioning of — the 
driven device 
2. Elimination of damage trom 
overtravel or overload 
See condensed literature in 1951 
I.A.S. Aeronautical Engineering 
Catalog or write for Bulletin 118 t 
ROTORette 
is currently used on these planes i 
Lockheed F-94C Republic F-84E, F-84F 
Grumman AF-25 Grumme 


| 
ACCESSORIES CORPORATION 


1414 Chestnut Avenue 
Hillside 5, New Jersey 


Note our 
new address 


LOS ANGELES, CALIFORNIA © DALLAS, TEXAS OTTAWA, CANADA 
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various clients. doubt, these 
clients received valuable and honest 
advice, but one wonders whether Tom 
Huff should not have somehow con 
trived to stay with design, which was his 
first love. He had the imagination, the 
courage, and the technical ability to 
carrv through pioneer design and con- 
struction projects in the face of the un 
known and the unknowable. 

It is wholly unsatisfactory to specu 
late on the contributions to the art that 
Tom Huff might have made had his 
work been kept focused. However, the 
depression of the 1930's was hard on 
many pioneers of the 1920's. They 
dropped out of step with later aeronau 
tical progress from lack of opportunity 
to participate. 

However, we should remember Tom 
Huff as a pioneer of the 1920's. Those 
who now practice this art should recall 
Tom Huff among those whose work is 
embedded in the foundations of their 
profession. 


Paul E. Tuntland 


Paul Elliott Tuntland, A.M.1.A.S., 
was fatally injured in an airplane acci 
dent on September 9, 1950. He was 
28 years old 

A native of Buckingham, IIL, Mr. 
Tuntland attended the Covina (Calif.) 


High School and Pasadena (Calif.) 
Junior College. During his first 2 years 
out of school—from 1940 to 1942—he 


was associated with the aircraft manu 
facturing phase of the aeronautical in 
dustry. In 1942, however, he started 
the research and test-piloting part of 
his career. Holding C.A.A. Commer 
cial Certificate No. 34618 with airplane, 


ILA.S. NEWS 
glider, multiengined, land-sea, and | 
flight-instructor ratings, he was em- 


ployed during these last 8 years as Re 
search and Test Pilot. 


this period included the Army Air 
Force; Soaring Society of America; 
Aerophysics Institute, Inc.; and, most 
recently, Western Air Lines, Inc. Dur 


ing 1946, he served as Senior Research | 


Pilot for the Sailplane Section, Thunder 


storm Project, and for a time also} 
served as airflow-study pilot for the | 


Office of Naval Research, U.S. Navy. 


Mr. Tuntland was the coauthor of | 
Aviation Ground Trainer Manual, used in 
the Los Angeles public schools. 


Walter R. Wall, Jr. 


Walter R. Wall, Jr., T.M.I.A.S., was | 
killed last December 9 as a result of a 


helicopter crash during a regular flight 
test of the helicopter at the Naval Air 
Station, Patuxent River, Md. 

Born in Brooklyn, N.Y., on August 
7, 1926, he attended the Red Bank 
(N.J.) Catholic High School and The 
Catholic University of America. He 
was graduated from the latter in June, 
1949, with a B.A.E. degree. He had 
been taking work leading to a Master’s 
degree in Mechanical Engineering with 
the Aeronautical Engineering 
at the University of Maryland. 

At the time of his death, Walter Wall 
was emploved as a Project Engineer in 
the flight testing of helicopters, Rotary 
Wing Section, Flight Test Division, 
Naval Air Test Center, Patuxent River. 
He had been with this Section since 
July, 1949. 


option 


Some of the | 
groups with which he was allied during | 


News of 


> William A. M. Burden, Founder 
Member, Benefactor, and Past-Presi 
dent of the I.A.S., has been appointed 
Deputy to Under Secretary of the Air 
Force John A. McCone in Mr. 
McCone’s capacity as the Air Force 
civilian member of the Department of 
Defense Research and Development 
Board Mr. Burden, a partner in 
William A. M. Burden & Company, is 
Special Assistant to the Secretary of 
the Air Force 


> Dr. Charles S. Draper (F.), Profes- 
sor of Aeronautical Engineering and 
Director of Instrumentation Labora 
tory, Massachusetts Institute of Tech 
nology, was given the Exceptional 
Service Award, the highest civilian 
decoration in the cift of the Air Force 


Members 


Dr. Draper, in conjunction with the 
Sperry Company, de 
veloped a computing gunsight for 
fighter planes 


( Vrosc( e 


p> A. Felix duPont, Jr. (A.M.), Di 
rector, Piasecki Helicopter Corpora 
tion, has been appointed to the Board 
of Managers, The Franklin Institute of 
the State of Pennsylvania, to fill the 
vacancy created by the death of his 
uncle, E. Paul duPont 


> Sir Frederick Handley Page, C.B. 
E. (H.F.), Chairman and Managing 
Director, Handley Page, Ltd., Eng 
land, was appointed Chairman, City 
and Guilds of London Institute, Eng 
land 


LOW-COST 
PROTECTION 

for Airborne 
Electronic 
Equipment 


Hew Lord 
*TEMPROOF Mountings 


@ Exceed AN-E-19 Drop Test 
Requirements 


@ Designed for JAN-C-172A 
Equipment 

@ Maintain Efficiency from 
—80°F to +250°F 


*Temperature-proof 
Here is reliable vibration protection for 
base-mounted airborne electronic equip- 
ment... and for other apparatus which 
must function properly above and below 
usual temperatures. And TEMPROOF 
Mountings are priced to meet the needs 
of manufacturers in competitive markets. 


TEMPROOF Mountings provide supe- 
rior protection by maintaining their high 
vibration-isolating efficiency from-80°F to 
+250°F. Selective-action friction dampers 
prevent excessive movement at resonant 
frequencies. Equipment does not sag or 
droop . . . mounting drift is negligible. 
The unusually wide load range of TEM- 
PROOF Mountings makes it possible to 
standardize on one mounting for several 
types of equipment, and to effect addi- 
tional economies in purchasing, storage 
and assembly. 

For complete information on TEMPROOF 
Mountings, or for specific recommendations 
concerning their use, write to Product and 
Sales Engineering Department. A quantity 
of Vibration Isolation and Natural Fre- 
quency Charts in full color is available. 
Copy of each will be sent free upon request. 


LORD MANUFACTURING COMPANY 
ERIE, PENNSYLVANIA 
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Bonded-Rubber Parts 
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Members on the Move 


This section has been instituted to give 
information on the latest affiliations of 
1.A.S. members. All members are urged 
to notify the News Editor of changes as 
soon as they occur. 


William J. Arnold (T.M.), Layout and 
Design, Wean Equipment Corporation 
Formerly, Layout and Design Draftsman, 
Appliance Manufacturing Company 


L. A. Carter (A.F.), Division General 
Manager, Douglas Aircraft Company, 
Inc., Santa Monica. Formerly, Plant 
Manager, Douglas Santa Monica Plant 


Laurance H. Cooper (A.M.), Head, Air 
craft Department, Rheem Manufacturing 
Company. Formerly, Vice-President and 
General Manager, Pacific Airmotive Cor 
poration 

Vernon G. Crudge (M.), Consultant, 
Munitalp Foundation. Formerly, Gen 
eral Manager, Western Division, British 
Overseas Airways Corporation. 


Aaron Epstein (M.), now Stress Analyst 
“A”? North American Aviation, Inc 

H. S. Fletcher (T.M ), now Junior Aero 
dynamics Engineer, The Glenn L. Martin 
Company 


Alfred T. Gregory (M.), Head, Engineer 
ing Division, Fairchild Engine Division, 
Fairchild Engine and Airplane Corpora 
tion. Formerly, Chief i 
child Engine Division 


Charles L. Hall (A.F.), Expediter Air 
Materiel Command, Bell Aircraft Corpora 
tion. Formerly, Chief Project Engineer, 
Fighter Branch, Engineering Division, Ait 
Materiel Command, Wright-Patterson Air 
Foree Base, Ohio 


Engineer, Fair 


Lewis H. Height (M.), Project Engineer, 
Lockheed Aircraft Corporation For 
merly, P2V Assistant Project 
Lockheed 

F. W. Herman (M.), Division General 
Manager, Aircraft 


Engineer, 


Douglas Company, 
Carl G. Holschuh (1/.), Vice-President 
and Assistant General Manager for Manu 
facture, Sperry Gyroscope Company, Di 
vision of The Sperry Corporation. Formerly, 
Vice-President for Manufacturing, Sperry 


Gyroscope 


AL ENGINEERING REVIEW 
= 


SMITHSONIAN ADDING DURAND 
VARIABLE-PITCH PROPELLER TO 
MUSEUM COLLECTION 


The first e- prte h prope ller, developed 
mm 1918 vy D William Frederick Durand, 
91-year 1 dean of America’s aeronautical 
engineer ne added to the collection of 


Signi ficar nautical inventions the 


Smithsonian Institution’s National Air 
Vuseun model, the ‘‘granddaddy”’ of 
the n t propellers, revolutionized 
the con tion propellers when it was 
built and i by Dr. Durand and the late 
Prof. FE rRe? Lesley (1874 1945) in 
a Star rsity wind tunnel 33 years 
age his time, all aircraft pro 
pellers he fixed-pitch ty Dr 
Durand T.A.S. Founder Member and 
Hon Professor Lesley Was 
also or Founder Members of the Insti 
tute 
Inc., Long ch. Formerly, Plant Man 
ager, Doug Long Beach Plant 

John W. Hobbs (T.M now Flight 
Test Engi Consolidated Vultee Ait 
craft Corporation, San Diego 

George Jacobs (T.M Junior Struc 
tural Test Engineer, The Glenn L. Martin 
Company. Formerly, Engineering Drafts 
man, Martin 

John T. Kutney (T.M now Design 
Engineer, | Aircraft Corporation 

Archie Crusoe Landry (T.M now 
Engine l gner, Douglas Aircraft Com 
pany 

Raymond J. LaRochelle (T.M 
Desigi Lt tsman, Lockheed Aireraft 
Cor; 

Joaquin Larzabal (T.M Chief of 
Pechni Control, Technical Depart 
ment, B Aerea El Plumerillo, Mendoza, 
Argenti Director, Estudio Indus 
trial y Comercial, Mendoza Formerly 
Flight 7 Engineer, Instituto Aero 
tecnico, Cordoba, Argentina 

Everard M. Lester (A.F Assistant 


General M 
sion, Fairchi 


ger, Fairchild Engine Divi 

Engine and Airplane Cor 
rmerly, Director of Engineer 
1 Engine Division 


poratior 
ing, Fairchil 
Lieutenant Colonel William C. Lazarus 


(M.), Engineering Division, Air Materiel 
Command, Wright-Patterson Air Force 
Base, Ohio. On military leave of absence 
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as Quality Control Supervi 
craft Company, Inc. 

Lloyd G. Ludwig (M.), k 
neer for the development of 1 
etc., Aerophysics Labor 
American Aviation, Inc. ] 
Research Mechani 
Cornell Aeronautical Labor 

K. R. Luther (T.M.), In 


sociate 


Design Engineer, Century En; 
Formerly, Designer, Commer 


Company. 


E. J. Lynch (T.M.), Group 


Structural Test Laboratory 
Canada Limited. Formerly 
Test Engineer, Avro Canada 

Lieutenant Harvey W. 
(A.M.), Staff Intelligence ¢ 
Bombardment Group, Ne\ 


National Guard, Floyd Be 
N.Y. On military leave o 
Assistant Purchasing Agen 


Company, Inc. 
Donald Dean Martin (1 


N 


Chase Air 


ch Eng} 
t motors, 
v, North 
lerly, As- 
Engineer. 
y, Inc 
mentation 
neers, Inc 
1 Casting 


Leader 
A. V. Roe 


Structural 


facFarland 
cer, 6th 
York Air 


nett Field, 


\ 


1 
psence as 


Permatex 


Junior 


Engineer, Fort Worth Division, Consoli- 
dated Vultee Aircraft Corporation. For- 


merly, Service Liaison Man 
Fort Worth. 


Leon L. Matalon (T.M 


Inc, 


Robert W. Middlewood 


Marietta, Ga. Formerly, 
Engineer, Lockheed 
Edward S. Miller (T.M 
Air Force Formerly, 
Aviation Corporation. 


Continued on 


A, 


’ Convair, 


now Strue- 
tural Engineer, Chase Aircraft Company, 


M.), Chief 
Engineer, Lockheed Aircraft Corporation 
P2V_ Project 


with 


d Lt., US 
Republic 


APPOINTED BY BORG-WARNER 


Dr Vaurice Nelles (M 


ointed by the Borg Warr 
as Director of the Engineerin 
Section Dr Nelles was 


rector, Engineering Exper 
and Professor, Engineering R 
Pennsylvania State Colleg 
heen Engineering and Re 
Hancock Foundation, Unive 


ern California, 


neer, Lockheed Aircraft 
During the last war, he was D 
and Chief 


Engineer, WV 
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JET ENGINES 


Rear Frame 


COMPONENT 


FaiRCHILD 


Turbo Jet Engine 
The Fairchild Engine Division is designing, and produc- 
ing specialized turbine engines—some of them for uncon- 
ventional applications—and is mass producing such vital 
components of General Electric’s J-47 engine as the tur- 
bine wheel and shaft, nozzle diaphragm, and the forward 
and rear compressor frames—main supporting structures 


of the engine. 


Geared to the exacting requirements of aircraft engine 
production, Fairchild is able to meet the expanding de- 
mands of the military establishments and take its place 
in the rearmament program; producing in volume urgent- 
ly needed components and pressing forward the develop- 
ment of turbine and reciprocating engines for specialized 


application in the military equipment of the future. 


Engine Division 


FARMINGDALE, N. Y. 


Nozzle Diaphragm Ring 


Complete Turbine 
Wheel Assembly 


Other Divisions: Fairchild Aircraft Division, Hagerstown, Md. © = Fairchild, Guided Missiles Division, Al-Fin Division, and Stratos Division, Farmingdale N.Y. 
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Service for Contractors 


Symposium on Standardization 


in Technical Information 


Services for Government Contractors 


1 pe MAXIMUM USE of reported re 
search and development results by 
Government contracting companies and 
laboratories was the target at the sym 
posium on technical information serv 
ices held in New York in January. 
Representatives of four Government 
agencies, handling about SO per cent of 
the technical reports arising from cur- 
rent national defense research, told the 
industry of recent developments on 
which they are working together. 
Simplification for the user of research 
reports through standardization of proc 
esses, of equipment, and of the reports 
themselves and integration on the or 
ganization level were the main lines of 
discussion. 

Expected establishment of an Armed 
Services Technical Information Agency 
(ASTIA), combining the present Cen 
tral Air Documents Office (CADO) and 
the Navy Research Section of the Li 
brary of Congress (N.R.S.), was an 
nounced. The Chairman, Dr. Eugene 
W. Scott, Executive Secretary of the 
Interdepartmental Committee on Sci- 
entific Research and Development, said 
that under the directive establishing 


ASTIA, awaiting Defense Secretary 
Marshall’s signature, ‘‘we will have 


authority to operate a single centralized 
documentation service, under one secur 
ity office and one security clearance.” 
This agency will collect reports; 
pile abstract bulletins; 
cards; 


com 
make catalog 
distribute documents, abstract 
bulletins, and catalog cards; and com 
pile bibliographies for contractors re 
questing them. 

The speakers were E. Eugene Miller, 
Chief, Division of Research Informa 
tion, N.A.C.A.;) Dr. Dwight E. Gray, 
Chief of N.R.S.; Col. Albert A. Arn 
hym, Director of CADO; and Dr. 
Mortimer Taube, Deputy Director, 
Technical Information Service, Atomic 
Energy Commission. They described 
briefly the technical information work 
of their agencies but concentrated upon 
the work of the informal group for 
standardization of technical information 
services (g.s.is.). This group was de 
scribed by Dr. Scott as ‘‘a sort of step 
child of ASTIA, which we hope will be 
adopted when ASTIA comes of age.”’ 

Agreement has been reached on sev 
eral points by g.s.i.s. in its monthly 
meetings, held since June, 1950. A 
common catalog card (illustrated below) 
is now in use by all four agencies. In 
terfilability of cards from two or more 
of the agencies has been made possible 
by working out a common list of subject 


headings for indexing and a common list 
Both 
of these lists have progressed to a point 
where they are usable by all the agen 
The list of subject headings will 
eventually be published 

The ‘“‘marginal’’ catalog card is famil 
iar in principle to users of the Technical 
Information Pilot and cards of the Atomic 
Energy ¢ Aside from its 
use in card catalogs, it is adaptable for 
mounting imto 


of originating agencies of reports. 


cies, 


omission. 


three 
rm abstract bulletins and 
indexes. Only the parts of 
the card needed are used. The other 
parts are masked by the overlapping of 
cards or b Work has 
begun on a machine method for mount 
ing cards into This was de 
i fairly simple problem tech- 
nically. Only one typing and one proof 
reading art 
of the card, since photography is the 
method printing’ in the desired size 
for all processes 


pages of two or 


columns to 
cumulative 


masking tape 


pages. 


scril ed as 


necessary for any use made 


rhe agencies have agreed to discon 
tinue the processing of one another's 
reports They will 
abstract 


use another's 


and 


one 


bulletins cards instead 


The master list of subject headings now 
in progress will make possible a common 
index to the abstract bulletins or the 
regular lists of all the agencies 

The cataloging of reports and prepara 
tion of abstracts, abstract bulletins, 
cumulative indexes, and bibliographies 
will be accomplished by the Navv Re 


search Section under ASTIA 


holdings of N.R.S. The 7 
formation Pilot will be cont 
panded form. 7/7P card 
cards will be merged into 


service, designated MTI (Mil 


nical Index) cards. 

rhe distribution of techni 
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ments was a project mentio 
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the I.A.S. Libraries and the Science 
The extensive published sources in fechnology Division of the Special 
the Library of Congress are used in the Libraries Association 
preparation of more extensive bibliog- MAUvRICE H. SMITH 
raphies going beyond the document Librarian, I.A. 
UNCLASSIFIED 
AECU-754 
Brookhaven National Lab. 1. Sodium chlorides-- 
SOME OBSERVATIONS OF THE EPITAXY OF SO- Crystallization 
DIUM CHLORIDE ON SILVER, by G. W. Johnson. 2. Silver--Propertie 
Dec. 2, 1949. 12p. incl. illus. 13 refs. (AECU-754) | I. Johnson, G. W 
UNCLASSIFIED | 
The orienting effects of Ag on NaCl crystallized from 
solution were investigated. Strong epitaxy was ob- 
served in oriented films of Ag with (100) and (111) 
planes parallel to the surface and polycrystalline high 
purity Ag. The orientation of a small nucleus or 
embryo in determining the orientation of the entire 
crystal is supported by the growth of crystallites 
across grain boundaries without affecting the orienta- 
tion of the growth. The orienting characteristics of 
Ag on NaCl were recommended as an indication of 
relative orientations in polycrystalline material and 0000-50 Cat. 99 N-X-5 | 


of testing degree of orientation in oriented thin films. 
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combustion engineering—in action—for air progress 


we’ve — burning our candle at both ends 


You remember the familiar experiment: the candle under a bell jar. . . leaving . . 

an inert atmosphere of the sort produced by certain ‘Surface’ industrial furnace generators. 
You see, combustion, which is our business, produces a lot of things besides heat—for 
example, special atmospheres for tricky heat treating of steel, aluminum, glass and many 
other materials. And the same research that enables us to squeeze the most heat from a flame 
also qualifies us to tackle the most difficult problems in creating and controlling 

special atmospheres . . . You know the “heat” end of our candle because Janitrol heaters 
serve so well in so many aircraft. We point up the other end of our candle because 


® 197 fh, it has its place in many new and crucial problems which the aircraft industry faces today... 
since Your nearest Janitrol representative is always at your service. 


AIRCRAFT AND AUTOMOTIVE HEATERS wile Che 


4 
By 


AIRCRAFT-AUTOMOTIVE DIVISION © SURFACE COMBUSTION CORP., TOLEDO 1, OHIO 


F. H. Scott, New York, N. Y., 225 Broadway; C. B. Anderson, Kansas City, Mo., 1438 Dierks Building; Lee Curtin, Hollywood, Calif., 7046 Hollywood 
Bivd., Frank Deak, P. A. Miller, Central District Office, Engineering Development and Production, Columbus, Ohio; Headquarters, Toledo, Ohio 
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Corporate Member News 


© Aeroproducts Division, General Motors 
Corporation . Facilities at the Dayton 
(Ohio) Municipal Airport are being dou- 
bled because of increased production orders 
for propellers for the Fairchild C-119, the 
Douglas A2D, and the Convair R3Y. A 
new building will be constructed adjoining 
and to the rear of the present building. 
When completed, there will be 500,000 
sq.ft. of manufacturing, laboratory, and 
office space. 

® Allis-Chalmers Manufacturing Com- 
pany... The physical assets of Canadian 
Allis-Chalmers, Limited, have been pur- 
chased by a wholly owned Allis-Chalmers 


subsidiary 

as Canadiat 
ited; it will 
heavy machinery for the Canadian market 
Included in the purchase was 17 acres of 
land on which are five buildings. These 


rhe new subsidiary is known 
Allis-Chalmers (1951) Lim 


comprise welding, machine, and pattern 
shops, as well as a pattern storage building 
and an office building 

@ Aluminum Company of America Ac 


cording to an announcement last January, 
the construction of a new alumina plant 
near Bauxite, Ark., was scheduled to have 
nmediately. To be oper 
ated by Aluminum Ore 


been begun 


Company, an 


BH. AIRCRAFT 68. 


FARMINGDALE, NEW YORK 


ontinue the production of 


SVIEW 
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Alcoa subsidiary, the new pla will be 
situated on a 200-acre site ad ing the 
bauxite mining operations of Ak Mining 
Company, another subsidiary concern 
The entire construction project will be 
carried out by Alcoa, serving its own 
general contractor. 

® Beech Aircraft Corporation he new 
C35 Bonanza, designed especially for busj- 
ness and executive use, was unveiled last 


January. In general, the performance 


characteristics of the new C35 have been 
increased over those of the earlier model, 
the B35 Bonanza. Take-off rating is 205 
hp. at 2,600 r.p.m.; normal rating is 185 
hp. at 2,300 r.p.m. The C35 has a 


cruising speed of 175 m.p.h. at 8,000 ft 
and at top speed of 190 m.p-h 
ice ceiling is given as 18,000 ft., and its 
absolute ceiling is listed as 19,800 ft. In 
cluded as standard equipment is the new 
“Beechcraft Hi-Strength Safety Harness,” 
designed by Beechcraft engineers to ex 
ceed present C.A.A. requirements for air- 
craft safety belts 
be worn by each passenger with 


Its serv 


This safety belt may 
houlder 
straps in place of or as a safety belt only 
@ Bendix Aviation Corporation The 
Ford Motor Company’s plant at Hamil 
ton, Ohio, has been purchased for the pro 
duction of aircraft parts and accessories 
This plant, to be operated as a new Bendix 
division, consists of three buildings with a 
total of 156,218 sq.ft. of manufacturing 
floor space. 

@ Bendix Radio Division, Bendix Aviation 
Corporation .. . Forty acres of land, two 


airplane hangars, and several smaller 
buildings at Baltimore’s Pimlico Airport 
have been acquired on a 3-year lease to 
meet added space requirements of an 


accelerated production program The 
buildings are to be remodeled for use as 
laboratories and classrooms, where Air 
Force ground personnel will be trained to 
maintain military electronic equipment 
@ Boeing Airplane Company Boeing 
and Bristol Aeroplane Company, England, 
have signed an agreement providing for 
technical collaboration in research and de 
velopment work on certain defense proj 
ects of common interest Under this 
agreement, Boeing will provide Bristol 
with engineering data already developed 
by Boeing in the field covered by the agree 
ment. Thereafter, there will be a mutual 
exchange of technical information on 
further work of the two companies in the 
same field. The agreement also calls for 
an interchange of technical personnel, on a 
limited scale, on the particular projects 
covered. The arrangement is intended asa 
means of gaining time in the slow process 
of technical research and development 
Under the terms of a contract announced 
in January, the modernization of the Uni- 
versity of Washington’s F. K. Kirsten 
Aeronautical Wind Tunnel will be financed 
by Boeing. The contract provides for an 
initial payment of $20,000 for tunnel 
improvements and advances up to an ad- 
ditional $20,000 for the project, if neces 
sary. The funds, to be used for sound- 
proofing the tunnel’s interior and installing 
a new balance system for improved 
methods of model testing, will be con- 
sidered as prepaid rent for the use of the 
tunnel by Boeing. Accordingly, Boeing 
will have priority on its use during the next 
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9 years while its own aerodynamic labora- 
tory js undergoing modernization. 

e Brown Instruments Division, Minne- 
apolis-Honeywell Regulator Company... 
The acceleration of research through the 
use of industrial and related instruments 
and apparatus is the subject of an 8'/»-by- 
11, 84-page book just published by Brown. 
The book describes many types of equip- 
ment which, alone or in combination with 
other apparatus, are being used in research 
and analytical studies. It is entitled Jn- 
struments Accelerated Research— Bulletin 
15-14. 

e The Cleveland Pneumatic Tool Com- 
pany... A $2,500,000 expansion program 
has been started to boost the output of 
landing gear and other products; $1,000,- 
000 of the total, privately financed, covers 
plant expansion, rearrangement, and ma- 
chine tools. The balance covers machine 
tools being acquired under a Government 
contract. The program is expected to be 
completed by the middle of July, 1951. 

¢ Consolidated Vultee Aircraft Corpora- 
tion... ‘“Hidraw,’’ a method of forming 
and drawing sheet-metal parts, has been 
developed at the Fort Worth Division and 
is now in full production use there. The 
only tooling necessary with Hidraw is a 
punch and a pressure pad, thus eliminating 
the die set and the female die member. 
The punch and the pressure pad are 
mounted on the lower surface of a hy- 
draulic press, and a pad of extremely 
tough rubber on the upper surface of the 
press serves as the female die. With the 
metal to be formed placed atop the punch 
ind pressure pad and the press raised until 
the metal is confined against the rubber, 
the pressure builds up to several thousand 
pounds per square inch. The rubber 
forces the metal down and around the 
pattern in exactly the form required 

A steel indoor “drydock” for the simul- 
taneous construction of two Navy R3Y-1 


WILLIAM VAN DUSEN IN E.A.L. POST 
Captain Edward V. Rickenbacker, Presi- 
dent and General Manager of Eastern Air 
Lines, Inc., has announced the return to the 
commercial aviation industry of William 
Van Dusen, dean of aviation publicists and 
international authority on air transport, as 
an E.A.L. Vice-President. In his new 
post as a Special Assistant to Captain 
Rickenbacker, Mr. Van Dusen will co- 
ordinate the air line’s Public Relations, 
News Bureau, and Advertising. A pioneer 
in the air-line field, he originally organized 
and for 20 years directed the public relations 
activities of Pan American World Airways, 
from which he resigned a year ago to devote 
himself to independent consultant work and 
to writing. 


turboprop flying-boat hulls is nearing com- 
pletion. The fully demountable twin-hull 
buck is more than 150 ft. long and 65 ft. 
wide. Three main working levels are pro- 
vided with a fourth story for the taif-as 


B-47 COMPLETES “TORTURE TESTS” 


Structure tests have proved the Boeing B-47 Stratojet capable of exceeding all of its U.S.A.F. design safety requirements, 


according toa Boeing Airplane Company announcement. 


15 


sembly area. Overhead monorails are in- 
stalled along the tops of the deep hull 
wells, so that completed hulls can be 
transported by crane from the buck to 
beaching cradles for final assembly. 
An RB-36D reconnaissance airplane, on a 
nonrefueling test flight from the Fort 
Worth Division, flew for 51 hours, 20 min. 
without landing. The ship took off at 
9:05 a.m., January 14, and landed at 
12:25 p.m., January 16 


Curtiss-Wright Corporation... For the 
purpose of consolidating all Curtiss-Wright 
electronics activities and permitting ex- 
pansion in the electronics field, the Elec- 
tronics Division has been created. The 
headquarters of this new division are 
located at Caldwell, N.J. . .. A new pro- 
gram for the training, education, and ad- 
vancement of employees has been in- 
augurated at the North Jersey plants. 
The new project, known as the Curtiss- 
Wright Educational Institute, will ulti- 
mately include employees in all divisions 
of the Corporation. 


© Douglas Aircraft Company, Inc... . 
The development of a turboprop version 
of the Douglas C-124A Globemaster ITI has 
been disclosed. The prototype, now under 
construction, will be designated the YC- 
124B and will be powered with four Pratt 
& Whitney YT34-P-1 turboprop engines 
each developing 5,500 hp. 


e Eclipse Machine Division, Bendix 
Aviation Corporation .. . A new Automo- 
tive Electric Fuel Pump has been an- 
nounced which, it is claimed, will deliver up 
to 30 gal. per hour with static pressures up 
to 7.0 lbs. per sq.in. obtainable. The 1-lb., 
13-0z. pump, powered by a solenoid, is now 
being produced for operation on 6-, 12-, 
and 24-volts direct current. The 110-volt 
alternating-current version is under de- 
velopment. 


The tests, just completed at the Wichita Division, subjected one 


of the 185,000-lb. jet bombers to more structural stresses and strains than it would normally encounter in years of combat 
flying. Loads of more than 700,000 lbs. were applied to the airplane through hydraulically actuated jacks, it was revealed. 
The sequence of photographs shown below shows three steps in structural testing of the thin sweptback wing of the B-47. In the 
left photo, a simulated load bends the tip downward more than 6 ft. In the right photo, the wing bends upward more than 11 


ft. during the flight-load phase of the test. 


oad tests the up- and down-bending of the wing tip described an arc cf more than 20 ft 


The center photo shows the normal static position of the wing 


During the over 


. 
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For Dependable 
Hose Connections 


WITTEK 


STAINLESS STEEL 


HOSE CLAMPS 


For over a quarter century, Wittek has 
specialized in hose clamps, devoting 
craftsmen’s skills to producing hose 
clamps of uniform accuracy in clamp- 
ing action combined with superior 
physical strength, for dependable leak- 
proof hose connections. This experience 
is yours when you place your aircraft 
hose clamp requirements with us. 


WITTEK FBSS 
(Radial Type) 


Made of stainless 
steel and utilizing 
the Wittek Float- 
ing Bridge. Tested 
and proved for 
dependable serv- 
ice on all types of 
aircraft applica- 
tions. Long 
accepted as the 
standard of the 
industry. 


WITTEK 
(Tangential Type) 


Made of stainless 
steel and avail- 
able in all stand- 
ard aircraft sizes. 
Also furnished in 
diameters up to 
12” for duct and 
other special 
applications. 


Permits easy in- 
stallation when hose is in place. 


Meet current AN specifications 
and have C.A.A. approval. 


Write for Details 


MANUFACTURING CO. 
4332 West 24th Place, Chicago 23, Illinois 


ENGINEERING 


e Fairchild Engine and Airplane Cor- 
poration ... A contract of sale was signed 
last February 2 for the purchase of 32 
acres of land on Long Island suitable for 
construction of 1,000,000 sq.ft. of facilities 
for defense production. It is anticipated 
that the first portion of the projected 
facility should be ready for occupancy 
within 4 months of the date of purchase 


e@ Fairchild Engine Division, Fairchild 
Engine and Airplane Corporation . . . The 
Valley Stream, L.I., plant that was 
occupied during World War II by Colum 
bia Aircraft has been leased from the U.S 
Government and will be used for the 
manufacture of jet-engine components and 
for the production of parts and assemblies 
for an auxiliary power plant used in air 
craft This newly acquired plant has 
approximately 150,000 sq.ft. of floor 
space 


General Electric Company . . . The 
availability of a new 4-page, two-color 
bulletin on Tri-Clad high-speed syn 
chronous generators has been announced 
Designated as GEA-5470, the publication 
covers generators for standby, portable, 
and prime-source power in ratings from 
1.875 to 50 kva. with frequencies of 60 and 
400 cycle 


e The Goodyear Tire & Rubber Com- 
pany... A new fuel tank capable of hold 
ing some 3,000 gal. is being constructed for 
the Convair B-36 at Goodyear. The fuel 
cell, which fits into the metal shell of a 
giant fuel tank, is made of pliocel nylon 
and weigh ss than 0.085 Ib. per sq-ft 


e Hamilton Standard Division, United 
Aircraft Corporation . 
for the m 


.. A new machine 
production of turbine blades 
for turbojet and turboprop engines has 
been developed 
endless abr 
suited for 


The machine, using an 
sive belt to strop the blades, is 
nishing the blade surfaces 
after they have been rough ground. It 
will also process the blade from the rough 
forging to finished blade if necessary and 
can remove to about 0.0937 in. of stock 
in 15 min. or less 
for Air For 
peller maint 
nation’s Air 
launched. Cl 


A training program 
technicians in charge of pro 
nance and instruction at the 
Force bases was recently 
sses of twelve men are being 
graduated every 3 weeks after intensive 
indoctrination in various types of Hamil 
ton Standard propellers 
modern Air Force aircraft 


installed on 

@ Walter Kidde & Company, Inc. 

The Aviatio1 


Division, now engaged in an 


extensive umatics development pro 
gram, | nounced that present results 
of these riments indicate that com 
pressed-air power sources used to actuate 
control surfaces, landing gear, wing flaps, 
brakes, a1 milar equipment may, within 
the next f years, replace currently used 
hydrauli electrical systems 


@ Lockheed Aircraft Corporation ... It 


has been nounced that a contract has 


been signed with Kaiser-Frazer Corpora 
tion for fabrication and assembly of 
components of the Lockheed P2V. The 
sections to built under the subcontract 
agreement will be manufactured at the 


Kaiser-Frazer 


land, ¢ 


urcraft division plant, Oak 
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Imperial 


TRACING 
CLOTH FOR 
HARD PENCILS 


@ Imperial Pencil Tracing Cloth has 
the same superbly uniform cloth 
foundation and transparency as the 
world famous Imperial Tracing Cloth. 
But it is distinguished by its special 
dull drawing surface, on which hard 
pencils can be used, giving clean, 
sharp, opaque, non-smudging lines. 
Erasures are made easily, without 
damage. It gives sharp, contrasting 
prints of the finest lines. It resists the 
effects of time and wear, and does 
not become brittle or opaque. 
Imperial Pencil Tracing Cloth is 
right for ink drawings as well. 


Imperia 


PENCIL 
TRACING 
CLOTH 


SOLD BY LEADING STATIONERY AND 
DRAWING MATERIAL DEALERS EVERYWHERE 
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If it needs to behave like a latch, a lock, or a linkage... 


we can create it...mass produce it... precisely 


--»- WITH STAMPINGS! 


If a part of your product needs to snap, latch, 
catch, link, lock, spring or trip—if it needs a 
mechanical motion to promote safety, conveni- 
ence, performance or salability, Standard is 
the place to go. 

We can make these devices so that they will 
work by spring, cam or lever. We can make 
them rigid or freely operated . . . to slide, swing, 
rotate or to produce any one of an endless 
variety of motions. 

Sometimes they must be concealed, or with- 
stand excessive vibration, or be tamperproof. 


For example, we have built a great deal of extra 
safety into the door locking devices of many, 
well-known automobiles. 

Out of our experience with light and heavy 
stampings we have developed a variety of tech- 
niques—more modern stamping methods— more 
closely controlled assembly methods—to hold 
such devices to unusually close tolerances. 

Does this careful approach to latches, locks 
and linkages suggest a way to improve your 
product? If so, we’d be pleased to discuss your 
application ...any time. 


THE MARK OF A 
SUPERIOR PRODUCT 


DEPT. C, GENERAL OFFICES: 2130 WEST 110 STREET + CLEVELAND 2, OHIO 


WE MAKE MOTIONS 
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© Lockheed Aircraft Service, Inc., Sub- 
sidiary of Lockheed Aircraft Corporation 
c . Aerovias Brazil and Avianca, the 
Columbian airline, have awarded Lockheed 
Aircraft Service contracts for the major 
overhaul of DC-4’s. 

@ McDonnell Aircraft Corporation and 
Aluminum Company of America... A 
successful fabrication—on an experimental 
basis—of forge-tapered aluminum wing 
spars has been made. This new method of 
wing-spar fabrication provides a bulb of 
aluminum in the web of what is otherwise 
an I-beam-type extrusion. The extrusion 
is then forged in such a manner that the 
bulb is progressively flattened. After 
forging, the web tapers from 10 in. at one 
end to about 15'/2in. at the other. During 
the processing, Alcoa’s Lafayette Works 
extrudes and the Cleveland Works forges 
the metal; McDonnell rough machines the 
forge-tapered extrusion and returns it to 
Alcoa for heat-treatment and stretching, 
after which the extrusion is sent back to 
McDonnell for final machining. The 
length of the spar is slightly over 13 ft.; 
its final weight is 117 lbs., representing 
about a 50-lb. reduction in weight of the 
fighter plane for which the spar is being 
fabricated. McDonnell, where the idea 
was conceived, has applied for a patent on 
some features of this fabrication method. 

@ Meletron Corporation . . . A new pres- 
sure switch, said to be more resistant to 
high-frequency vibration than former 
models, has just been put into production 
Known as Model 431, the switch is being 
used to control automatic selection of fuel 
tanks on the Northrop F-89 Scorpion. 
Other applications of Model 431 include 
installation across fuel filters to control the 
alcohol deicer pump; to control fuel-tank 
pressurization; and in jet-engine fuel- 
control systems. 

@ Minneapolis-Honeywell Regulator 
Company... A new explosion-proof mag 


Attention Members! 


All members of the Institute are 
invited to submit material concerning 
their activities for publication in the 
“News of Members’ columns of the 
Aeronautical Engineering Review. 
Responsibility for new developments, 
awards or honors received, and ap- 
pointments to new or additional posi- 
tions are some of the items that your 
editors believe are of interest to other 
|.A.S. members. A brief letter or 
postal card giving exact details will be 
sufficient. Photographs accompany- 
ing news items will be welcomed and 
will be used where practicable. 

Items submitted will be considered 
on the basis of their timeliness and 


general interest. Correspondence 
should be addressed to the News 
Editor, Aeronautica! Engineering 


Review, 2 East 64th St., New York 21, 
NLY. 
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May, 1951, 


Personal Aircraft Meeting Canceled 


During the past 6 years the Institute has held Annual Meetings to 
Jiscuss problems pertinent to the design of personal aircraft 
meetings have been held in Detroit and Wichita. 

ently been the prime mover in their organization. 

suse of the general pressure and in view of the somewhat un- 
-d conditions in the light-plane industry caused by current trends 
World affairs, the |.A.S. Meetings Committee and the Wichita 
Section have agreed to cancel the meeting tentatively scheduled for 


here is no thought that this type of meeting should be abandoned. 
It is expected that conditions will again be favorable for resumption of 
these programs in the Spring of 1959. 


nese 


The Wichita Section 


netic fuel valve was announced by the 
Aeronautical Division. Designed to meet 
electrical, mechanical, and operational re- 
quirements of military specifications 
(#MIL-V-5781 USAF, 14 June 1950), the 
new valve provides instantaneous ‘‘on-off”’ 
flow control demanded of hydraulic lines 
conveying petroleum products or other 
noncorrosive liquids. Spring-loaded valve 
action closes the valve immediately in the 
event of power failure. The valve is 
applicable to fuels containing 0 to 30 per 
cent aromatics and is said to operate 
properly over the entire temperature range 
of 65° to 165° 

The Parker Appliance Company... 
Snyder Aircraft Division, Air Associates, 
Inc., has been appointed distributor for 
Parker precision aircraft O-rings. 

@ Pratt & Whitney Aircraft Division, 
United Aircraft Corporation 
school for t1 


Mew 
ining new employees for their 
heduled to have been opened 
It is located in a four-story 
building in Hartford and is to supplement 
the facilities of the Training Department 
at the East Hartford plant. 
e A. V. Roe Canada Limited... A new 
factory for the production of the Avro 
Canada Orenda turbojet engine now under 
construction at Malton, Ontario, will be in 
operation toward the end of this year, 
according to innouncement 


jobs w 
last montl 


© Solar Aircraft Company... The Wash 
ington, D.C., office is now located in Room 
1011, Cafritz Building, 1625 “I” Street, 
N.W 

e Stratos Division, Fairchild Engine and 
Airplane Corporation . . . Stratos Model 
560-10 cabin superchargers are to be used 
to pressurize the new Lockheed Constella- 
tions bought by Avianca, the Columbian 
air line 

@ Union Carbide and Carbon Corpora- 
tion . . . Copies of a new 12-page booklet 
on ““‘UCON Hydrolubes,’’ which presents 
in detail their physical properties and ad- 
vantages as fire-resistant hydraulic fluids, 
are now available. 

@ Westinghouse Aviation Gas Turbine 
Division, Westinghouse Electric Corpora- 
tion . The J40, designed by Westing- 


house engineers under the guidance of the 
Navy’s Bureau of Aeronautics, has sue- 
cessfully completed its ground tests that 
qualify it for quantity production. 

Westinghouse Electric Corporation... 
An electrical ‘‘co-pilot’’ has been de- 
veloped which will, according to claims, 
guide the Lockheed F94C fighter plane in 
which it is to be installed through loops, 
rolls, and other combat maneuvers with 
split-second accuracy. This automatic 
pilot with “unlimited maneuverability” 
was developed by Westinghouse engineers 
in cooperation with the flight engineers of 
the Air Materiel Command’s Armament 
Laboratory, Control Equipment Branch. 
The jet-plane version of the autopilot is 
said to weigh one-third less than that of 
conventional automatic pilots. It is 
radio-controlled and can therefore serve 
to direct the flight of guided missiles and 
pilotless aircraft... New synchronous and 
nonsynchronous control equipment for low- 
capacity, spot-type, resistance-welding 
machines is now available from Westing- 
house. 


@ Wright Aeronautical Corporation, Cur- 
tiss-Wright Corporation . . . The 540,000 
sq.ft. facilities of the New Jersey Worsted 
Mills, Garfield, N.J., has been purchased 
in line with Wright’s new controlled ex- 
pansion program. The engine manufac 
turing subsidiary of Curtiss-Wright will 
take immediate possession of approx! 
mately one-half the area and the remainder 
within a year. This 26-acre tract affords 
400,000 sq.ft. of ground-floor area, in ad- 
dition to basement space and a three-story 
warehouse. Wright’s Wood-Ridge plant 
has a total floor space of 2,290,000 sq.ft 
covering over 52 acres, and new construc- 
tion is under way to provide additional 
floor space there. . . The Wright 
aircraft engines are to be built by Kaiset- 
Frazer Corporation in its Detroit Engine 
Division. Tooling and plant conversion 
began immediately upon consummation 
of the contract. The first engines are 
scheduled for delivery early in 1952 The 
two corporations concerned, Kaiser-Frazet 
and Wright, have signed a_ technical: 
assistance contract and a licensing agree 
ment. 
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Humminghirds 


trol, Kollsman miniature motors have no peer. 
| En fact, these accurate and dependable units have been a 
a @S ee®@ Kollsman specialty for years. 


. . . . 
Wes, throughout aviation history—where hummingbirds have 


En the realm of the airman, where tiny 
high-precision motors regulate intri- 


cate systems of instrumentation and con- 


had to boss eagles—Kollsman has won renown for doing the 


job inimitably w ell. 


for precision and dependability 
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INSTRUMENT CORPORATION 


Elmhurst, New York « Glendale, California 
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Robert D. Gilson 
Hagerstown Section 


“As happened to so many fellows of 
my age,” writes 35-year-old Robert 
1). Gilson, “I was bitten by the aero- 
nautical bug 
spread by Lind- 
bergh’s transat- 
lantic flight and 
thenceforward de- 
viated from an in- 
terest in my 
father’s electrical 
engineering career 
to making model 
airplanes, joining school aero clubs, and 
reading avidly all aeronautical accom- 
plishments from the facts of Aleock and 
Brown to the fiction of Tom Swift. 
My first real flying was experienced 
in our college Glider Club at the end of 
a rope in a primary glider behind an 
Essex ‘hot-rod.’ We naturally spent 
more time in the rebuilding of the glider 
than in the flying of it.” 

A native of Pittsburgh, Mr. Gilson 
attended the secondary schools of that 
city. In 1933, he matriculated at Car 
negie Institute of Technology, from 
which he was graduated in 1936 with a 
B.S. degree in Mechanical Engineering 
with an Aeronautical Option. Almost 
as soon as Carnegie Tech’s “sheepskin” 
was safely in his possession, he went to 
work for The Glenn L. Martin Company 
in the capacity of an Aerodynamicist 
concerned with flight test analysis and 
new design performance. Four years 
later, in 1940, he was transferred to 
stress analysis on PBM-3 hulls and then 
to the B-26 wing. He left Martin 
early in 1943 to become Project Stress 
Engineer on the XP-75 and the P-75 
fighters, Aircraft Development Section, 
Fisher Body Division, General Motors 
Corporation. Late the following year, 
he returned to Martin, where he re 
mained as Chief Flight Test Engineer 
until his resignation in June, 1948. 

Mr. Gilson says: “I took on the job of 
setting up a farm-equipment repair 
business in my wife’s home town of 
Arlington, Ga., but in the interest of fi 
nancial security for my family returned 
to aircraft work” at the Fairchild Air 
craft Division, Fairchild Engine and 
Airplane Corporation; this was in 
\pril, 1949. He is currently employed 
as a Structural Engineer, with his ac- 
companying worries centered chiefly 
around the stress analysis and struc 


(Continued on page 98) 


F. A. Cleveland 


Los Angeles Section 


In 1930 
Cleveland 
an aunt 


7-vear-old F. A. (‘‘Al’’) 
eceived a subscription from 
Popular Mechanics maga 
zine. This proved 

to be the turning 

i \ f point in young 
| Cleveland’s life, 
= J for it redirected his 
aim in life from the 

ultimate of being a 
streetcar motor- 
man to that of be 
coming an engi 
neer. The subscription expired in due 
time, but his interest in engineering did 
not. The aeronautical restriction to the 
general engineering field arrived a few 
vears later in the form of a series of balsa 
airplane models. Nowadays, he looks 
back with considerable envy at the de 
sign conditions prevailing during that 
particular 


period of aircraft construc 
tion. Representing the complete an 
tithesis of that period is his present po- 
sition as Research Group Engineer in 
the Preliminary Design Division, Lock- 
heed Aircraft Corporation, which places 
on him the responsibility for a prelim 


inary design study conducted 


being 
under an Air Force contract. 

Born in Dayton, Ohio, in 1923, Al 
Cleveland's family gradually gravitated 
westward, arriving in California in time 
for his high-school and university work. 
He took his degrees, an A.B. in Mechani 
cal Engineering and an M.A. in Aero 
nautics, at Stanford University, com 
pleting the necessary prerequisites for 
both degrees in a 4-year period with the 
help of summer-school attendance. The 


Continued on page 9S) 


Your Section Chairmen 


John W. R. Drummond 


Montreal Section 


John William Roberts Drummond 
Assistant to the President of Canadian 
Pratt & Whitney Aircraft Company 
Ltd.., is in charge of 
all sales and service 
activities of the 
company. Thisin- 
cludes the “sales 
and service” on 
Pratt & Whitney 
engines, Hamilton 
Standard _ propel 
lers, and Sikorsky 
He was formerly Sales En 
gineering Supervisor, same company 

Mr. Drummond was born in Mon 
treal, Quebec, Canada, on November 
15, 1914. He attended Westmount 
High School and in 1933 matriculated at 
McGill University from which he was 
graduated in 1938 with a B.S. degree in 
Mechanics. 

During his student days at McGill 
in 1936 to be specific, Mr. Drummond 
was first employed by Canadian Pratt & 
Whitney. Finding that he liked aero- 
nautics well enough to make it his life’s 
profession, he found work with Trans 
Canada Airlines as Production Engineer 
immediatey upon his graduation from 
McGill. While he was with T.C.A, 
he was in charge of the work control for 
the repair base. After 2 years with 
T.C.A., he was re-employed by Cana 
dian Pratt & Whitney as a Sales and 
Service Engineer. The following year, 
in 1941, he transferred to a subsidiar) 
concern, Canadian Propellers, as a Tool 
and Production Manager in charge of 
In 1943, he was back again 


helicopters. 


tool design. 
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Roster 


Last Call for Roster Listing 


1952 I.A.S. Roster of Members b« 

e and accurate as possible, a last call is being issued for 
red data concerning present employment and titles and pre- 
1 mailing addresses of |.A.S. members. 


members have failed to send in their completed roster data 
Make sure that your data card is filed immediately. Tt 
your last opportunity to be correctly listed in the 1951-19! 
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for Dynamic 
or Static Stress Analysis 
New, Low Cost 


Portab 


Formerly the apparatus required for either visual or photographic 
observation of photoelastic stress ... either static or dynamic... 
was cumbersome, very expensive, excessively bulky and heavy. 

The recently announced G-R Type 1534-A Polariscope, with its 
associated STROBOLUME high-intensity light source, has made possi- 
ble the elimination of all of these difficulties. Formerly, photographic 
exposures ran into minutes; the bench set-up accordingly had to be 
carefully designed to minimize vibration in its many parts. The 
G-R Polariscope consists of an assembly of light rods, supports and 
disc mounts, this lightness being made possible through the 40- 


microsecond exposure provided by the STROBOLUME. 


SPECIFICATIONS 
(for visual observation) 


A Type 1534-P6 Incandescent Lamp 
Housing 

B Type 1534-P2 Diffuser 

C Type 1534-P1 Polarizer 

D Type 1534-P3 Strain Bridge for Sample 

Type 1534-P1 Analyzer 

F Type 1534-P5 Filter 

G Type 1534-P4 Camera Bridge (Camera 
not supplied) 

H Type 1534-P7 Shafts (furnished 36 
inches long) 

(Accessories required for photography) 

A Type 1532-A STROBOLUME. Standard camera, preferably with ground- 

glass focusing, with [{/4.5 or faster lens. Wratten No. 75 front-of-lens 

filter recommended to reduce effects of normal room lighting. 


GENERAL RADIO Company 


275 Massachusetts Avenue, Cambridge 39, Mass. 


The Type 1532-A STROBOLUME 
in place, with its power supply at 
the right. One knurled nut readily 
removes the STROBOLUME for 
substitution of the standard lamp 
for incandescent visual observation. 


TYPE 1532-A STROBOLUME. .. $245 


Polariscope 


The G-R POLARISCOPE FEATURES 

* Unusually large field of 8 inches. 
* Very simple means for making instan- 
taneous photographs of dynamic stresses .. . 
requires only standard camera with f/4.5 lens. 
* Time exposures no longer necessary... 
the STROBOLUME’s flash duration is only 40 
microseconds ... unusually short wavelength 
light... very high sensitivity. 
* Complete portability... weighs only 32 
pounds .. . quickly assembled and dissembled 

. . ideal for lectures and other demonstrations. 
* Easily removed quarter plates and 
polarizers. 
* Simplified replacement of damaged ele- 


ments ... snap-in assembly. 
* Convenient to use... horizontal and verti- 
cal adjustments over wide ranges . . . simpler 


than an optical bench. 
* Very low cost. 
Type 1534-A Polariscope... $490 


90 West Street NEW YORK 
920 S. Michigan Ave. CHICAGO 
1000 N. Seward St. LOS ANGELES 
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First Things First 


to 


MADDIDA, a compact portable 
electronic computer designed by 
Northrop for the U.S. Navy, has 
recently been acquired by the 
Stevens Experimental Tank (see 
story on page 6). This is a thor- 
oughly legitimate Solution-in- 
search-of-a-Problem concept. 


Recently, a meeting was held by a committee that 
had been set up some years ago to consider postwar 
problems of one of the branches of the Government. 
The group was made up of public-spirited citizens who 
had a real interest in matters that had come before it 
and whose contributions had been substantial. 

But this time things weren't quite the same. Ques- 
tions that had been of vital interest a year before, no 
longer seemed of any importance. The emphasis had 
shifted away from “postwar” problems. In current 
‘““‘Washingtonese’’ the Committee’s Frame of Reference 
had collapsed. Wisely, it agreed to disband. As one 
of its members suggested, it had become a Solution 
looking for a Problem. 

Unfortunately, in our Alice-in-Wonderland economy 
such a situation is all too often the rule rather than the 
exception. The theory seems to be that the mere 
existence of a board or committee (with a suitably 
impressive list of Chairman, Vice-Chairman, and other 
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Editorial 


functionaries) will automatically attract problems like 
bees to a honeypot and will guarantee to solve them. 
Possibly, the widespread use of electronic computors 
has led us to accept the Solution-seeking-a-Problem idea 
too easily. It is comforting indeed to know that these 
“magic brains’? are standing by to whittle practically 
But if ““Mad 
Ida,’ and her sisters and her cousins and her aunts, 


any problems down to a manageable size. 


develop neuroses and blow out their fuses straining to 
disgorge solutions for which problems are lacking— 
nobody minds. <A collection of vacuum tubes and coils 
of wire can be torn down and made over into television 
sets, or hair driers, or something equally useful. 

To tie up or to waste human energy and talent is 
infinitely worse. To try to keep boards, committees, or 
commissions alive in the hope that they can find some- 
thing to do to justify their existence is morally inde- 
fensible. The tear-down technique must be applied 
ruthlessly to such organizations no matter how effective 
they may have been in the past. The moment they out- 
live their usefulness, they should be scrapped and their 
components released for other purposes. 

Unfortunately, especially in Government, organiza- 
tions tend to become impressed with their own impor- 
Each one 
builds up its little empire and fights to the death any 
attempt to take it apart, even though it has lost its 
original purpose. 


tance and vigorously resist disintegration. 


This may account for much of the 
Things that used to 
be simple have become tremendously complicated, 


current confusion in Washington. 


largely because of the number of organizations that must 
be consulted before any action can be taken on any- 
thing. Possibly, continual checking and rechecking 1s 


necessary, but we have reached the point where each 
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stage should be examined objectively and most critically 
with an eye toward its elimination. We have already 
gone a long way toward organizing ourselves to death. 
If we do not recognize this fact and do something about 
it, our whole social and economic structure may collapse 
of its own weight and carry away with it all the things 
that we are now struggling to keep. 

Engineers in particular must avoid the Solution-look- 
ing-for-a-Problem hazard. At the time, 
the aggregate of real problems for which solutions must 


present 


be found is mountainous, and the supply of men con- 
petent to attack them is small indeed. 

The I.A.S. is doing all it can to improve the quality 
and quantity of technical people to meet the demands 
of the aircraft industry. But we are all in for a long, 
hard pull. - As many of you know, particularly those 
who have come to us for personnel, good people are 
extremely scarce now, and the outlook for the immediate 
future is not at all encouraging. 

It is therefore of the utmost importance that we use 
No one 
can afford to knock down straw men to prove his indi- 


all available talent as effectively as possible. 
vidual importance. No one can afford to belong to 
organizations that meet for the sake of meeting or to 
struggle to keep organizations together simply for the 
sake of keeping them alive. Every activity must serve 
There never was a time when it 
was more vital to utilize all available man power to deal 


some useful purpose. 


with the important problems in the order of their 
importance. 

Trite as it may sound, we must all face up to the 
necessity of doing First things First. To do it any 
We haven't the time. 

J, 


other way would be silly. 


HOWARD R. MOLES* 


Reaction Motors, Inc. 


ABSTRACT 


The application of rocket power to past, present, and futur« 
types of aircraft is described in this paper. Liquid-propellant 
rockets for man-occupied aircraft receive the major attentior 

The characteristics of rocket power plants are first pr« ted 
A brief history of the application of rocket power to missiles, 
from the crudest beginnings in the early 1200's to the present 
day, is given. The more common propellants for aircraft appli 
cation and methods of storing low-temperature boiling propellants 
are described 

The major advantages of a rocket power plant in an aircraft 
are listed, and a typical arrangement of a 


pump-fed rocket 


power plant is described. Finally, the question of whether an 
effective military rocket-powered interceptor can be built today 


is examined. 
DISCUSSION 
PROPELLED VEHICLE is one that 
carries within its structure the entire propulsive 
mass to be expelled. 
rocket 


There are basically two types of 


power plants—-those employing solid 


pellants and those employing liquid propellants 


pro 
Che 
time allocated for this paper is not adequate to cover 
the entire field of rocket power plants. Therefore, this 
paper will deal in general with the application of liquid 
propellants. 

An aircraft is any weight-carrying structure for navi 
gation of the air. In the case at hand, we will limit our 
discussion to aircraft supported by the dynamic action 
of the air against its surface 


in other words, winged 


aircraft. There are various classifications of the ap 
plication of rocket power to aircraft. Since the 


primary characteristics of rocket power plants ire low 
Presented at the Flight Propulsio: Session, Nineteenth Annual 


Meeting, 1.A.S., New York, January 29-February 1, 1951 
* Chief Engineer 


specific weight and high specific propellant consump 
tion, we must look to short durations and/or high thrust 
Other 
characteristics also distinguish the rocket power plant 


for the more promising applications of rockets 
and may give clues to profitable applications. Among 
these are the relative independence of the rocket on 
ambient conditions and relative simplicity and cheap 
less. 

In the region of high thrust and short duration, the 
rocket booster, or ATO, represents an application that 
In this field, 
the number of launchings from a given location, ra 


has the catapult as its main competition. 


pidity of launching, requirements for portability, end 
speed, ete., will govern the choice between the two 
methods. The duration at which other types of power 
plants enter the picture depends on many other fac 
tors 1.e., state of development, flight path, speed, 
thrust program, ete. If it is desired to operate at alti 
tudes substantially devoid of oxygen, the rocket must 
of course, be used. Here, there is no known compet 
tor. In the field of guided missiles, the relative cheap 
ness of the rocket engine tends to extend the enduranct 
at which it is most economical. Recently, attempts to 
produce other ‘‘expendable’ types of power plants 
have met with some success and offer additional com 
petition. With the 


rocket power plants appear to have usefulness for th 


above considerations in mind, 


following purposes : 

Primary Power Plants 

(1) Long-range supersonic missiles (surface to sul 
face 
(2) Antiaircraft missiles (surface to air 
(3) Air-to-air missiles. 


(4) Air-to-surface missiles. 


(5) I 
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(5) High-performance, limited duration, manned 


aircraft. 
Auxiliary Power Plants 


(1) Guided missile ‘“‘boosters.”’ 

(2) ATO units. 

(3) Superperformance at altitude. 

(4) Specific “flash"’ performance to meet a tactical 
problem. 

(5) Starting ram-jets. 

(6) Helicopter rotating wings. 

(7) Auxiliary power sources. 

(8) Jet pumping. 

You are familiar with most of these uses. However, 
afew words on the jet pump is perhaps necessary to 
explain the application in mind, 

Fig. 1 is a sketch of a jet pump using a rocket power 
The 


jet pump operates on the principle of energy transfer 


plant as the transfer or power-supplying medium. 


irom the high-velocity primary fluid to the low-velocity 
secondary fluid. The kinetic energy of the resulting 
mixture is converted into a pressure head by the dif 
iuser. This process finds application in the following 
fields that are characterized by simplicity, compact- 
ness, and low pumping efficiency: (1) air ejectors for 
(2) thrust 
(3) combustion chambers where high 


wind tunnels or large-capacity evacuators; 
iugmenters ; 
velocity mixing and combustion is necessary; (4) air 
pumping in intermittent boundary-layer control sys 
tems. The application of rocket power to jet pumping 
us applied to boundary-layer control is a good use of 
rocket power, since it requires the moving of a large 
volume of air from the flap area on the wing of an air- 
plane and exhausting it over the aileron area and is 
used for a short period of time during take-off and 
landing. 


The application of rocket power is not a new subject. 
lt is recorded that, in the early 1200's, the Chinese 
In the early 1800's, 
Great Britain experimented with projectiles powered 
by solid propellants. It was thought for a time that 
this weapon would find extensive use in field artillery. 


had arrows powered by rockets. 


However, the control and accuracy were poor, and the 
Various 
The 
Germans flew their first successful rocket-powered 
piloted aircraft in the early 1940's. You are all famil- 
lar with the early work in rockets in this country in the 
1900's. However, the rocket companies in operation 
today were formed in the early 1940's. In the United 
States, the following airplanes have flown either with 
tocket-assist take-off or with rocket power plants as 
the sole source of power: XP-73, PBY, PB2Y, PBM, 
A-20, B-25, B-45, B-29, C-47, P-51, F-80, D-558-2, 
X-1, and some classified projects. All of these air- 
planes have been subjected to extensive testing. Al- 
though the rocket power-plant installations have all 
been experimental in nature, no serious accidents have 


development was not carried to a conclusion, 
groups worked on rockets throughout the world. 


The 
made over 200 rocket-powered flights. 
As has been stated, rocket power plants are operated 
In both 
cases, the propulsion energy is provided by a chemical 


occurred to my knowledge. X-1's alone have 


either on solid- or liquid-propellant systems. 


reaction, which in most cases, but not always, is a com- 
Solid 
(powder) rockets by far anteceded liquid-propelled 
rockets. 


bustion reaction, such as burning of a powder. 


Liquid propellant systems can again be subdivided 
The 
former are a liquid version, so to speak, of solid pow- 


into monopropellants and bipropellant systems. 
ders; they are made up of one liquid chemical com- 
pound or a homogeneous liquid mixture of compounds 
which contains all the necessary ingredients for the 
With bipropellant systems on the other 
hand, two liquids 


reaction. 
the fuel and the oxidizer—are re- 
quired for the reaction giving the propulsion energy. 
Although, off-hand, bipropellant systems look more 
complicated, they usually turn out in practice to have 
certain advantages with respect to safety, storage, 
handling, and flexibility. 

Before enumerating the most widely used liquid- 
propellant combinations, it may be appropriate to list 
briefly the requirements of a suitable propellant com- 
bination. 

Specific impulse is a measure of the thrust obtain- 
able from the unit flow-rate of the propellant combina- 
tion. Clearly, it should be as high as possible. 

The average density determines the size of tanks; 
high densities are, therefore, to be preferred in most 
applications. 

Good necessary for 
smooth starting and operating of the rocket. 


ignition characteristics are 

Freezing points should be low in order to permit 
operation in cold weather and at high altitudes without 
auxiliary heating; on the other hand, the boiling point 
should be high because otherwise high-pressure tanks are 
required for storage and in the aircraft itself. 

Also, the propellants have to be chemically stable 
and must not be unduly sensitive to thermal or me- 
chanical shock. 

In addition, they should be compatible with the 
usual materials of construction, should be nontoxic 
and easy to handle, should not cause difficulties in 
shipping and storing, should be available in large 
quantities at a low price, and should not be strategic 
materials. 

This long list of requirements includes only the most 
important items, and you will therefore readily under- 


ROCKET 
PRIMARY 
INDARY MIXING 
FLUID ENERGY DIFFUSION 
TRANSFER 
Fic, 1 Jet pump. 
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stand that, up to now, no propellant combination has 
been found which is satisfactory in every respect. 
Rather, the principal propellant combinations being 
presently employed always represent some compromise, 
one or the other combination being chosen according to 
the special application intended. 


Security regulations do not permit a discussion of 


as possible of the desirable characteristics. However, 
such a discussion would be of interest to fuel specialists 
only. My purpose is rather to describe briefly those 
propellant combinations on which most of the presently 
used rocket power plants operate. 

With few exceptions, these propellants are materials 
that have already been used in reciprocating engines, 
the essential difference being that the oxidizer is being 
employed in much more concentrated form. For 
example, liquid oxygen is commonly used instead of the 
gaseous and diluted oxygen contained in the air, because 
in this way the thrust per unit weight of propellant is 
increased simultaneously with the density. The trend 
toward fuels having a high combustion value is to be 
traced to the same reasoning. From this short ex 
planation, you will readily conclude that the principal 
fuels are liquid organic materials with a high combus 
tion value (such as gasoline, JP3, and alcohol), whereas 
the oxidizers are such materials as liquid oxygen or 
fuming nitric acid, which also contain oxygen in con 
centrated form. Consequently, such propellant sys 
tems as alcohol-lox, gasoline-nitric acid, or other com 
binations of the above materials are commonly en 
Other 
propellant systems, such as aniline-nitric acid, are 


countered in rocket power-plant applications 


being used because they ignite spontaneously and 
therefore do not require separate provisions for igni 
tion. Finally, certain liquid monopropellants, such as 
hydrogen peroxide, are employed for special purposes 
for instance, for driving turbines and pumps. Hy 

drogen peroxide furnishes the propulsive energy by di 

composition and is, therefore, an example of a pro 
pellant whose action is not based on combustion but 
rather on decomposition. 


This short discussion of propellants can, of course, 
give you only some idea of the problems encountered 
and the general trends being followed in the selection of 
suitable propellants. However, I feel that I cannot 
enter into more detail without deviating too much 
from the purpose of my paper, which is the application 
of rocket power to aircraft. 

There are two broad classifications of systems to feed 
the propellant into the combustion chamber. One is 
called the pressurization system, in which the 
propellant tanks are placed under pressure. The othet 
involves pumping the propellant from the tanks to the 
combustion chamber. The pressurization system is 
only economical from a weight consideration at low 
thrust levels and for short durations. 
simplicity is attractive. 


However, its 
The pumping systems will 
be covered later in this paper. 
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The method of storing liquid oxygen or any low. 
temperature-boiling propellant has been the subject 
of a great deal of discussion. In the following, nals 
liquid oxygen will be discussed; however, th« same 
principles apply to any low-boiling-point propellant, 


Liquid oxygen is a perishable commodity. Becayse 
of its extremely low boiling point, —297°F. at 1 at. 
mosphere, it boils away rather rapidly from tanks and 
other containers. This boil-off goes on whether the 
tank is open or closed, and, in fact, tanks used for 
liquid oxygen storage must be provided with a vent, 
otherwise the pressure built up by evaporation will even- 
tually go high enough to destroy practically any tank, 

In general, the evaporation of oxygen from a storage 
tank cannot be prevented, but by suitable insulation 
it can be reduced to as low as 2 or 3 per cent of tank 
capacity per day, and even less, depending on the type 
of insulation used and the size of the unit. 

In the laboratory, the well-known vacuum-jacketed 
Dewar flask has been successfully used for over half 
a century for storage of various liquefied gases. How- 
ever, it is not suited for anything but extremely small 
sizes because of its fragility. 

For larger capacities, metal vacuum containers are 
used. These are generally made of two copper spheres, 
one inside the other, the jacket space being evacuated 
and the walls highly polished to reduce radiation losses. 
While these containers are not so fragile as the glass 
flasks, they are still delicate and must be handled with 
caution. 

On the industrial scale, the insulation is frequently 
applied to the tank in a manner of boiler lagging —that 
is, a thick layer of 85 per cent magnesium, asbestos, 
or a similar substance. Unfortunately, this method 
is not very effective unless the insulating material 1s 
built up to a considerable thickness, say, about | ft 
thick; even then, the results leave much to be desired. 
The most successful industrial tanks have been those 
where a reasonably thin layer of lagging material 1s 
used in combination with a vacuum. 

In application to aircraft, up to the present time, little 
effort has been made to utilize any form of insulation; 
rather, we depend on quick timing to keep the oxygen 
in the tanks from evaporating unduly. This method 1s 
suitable for experimental use, but is not suited to 
stand-by requirements where a plane must be kept in 
readiness for instant use for any length of time. For 
this purpose, a lightweight compact tank is required, 
with an evaporation rate of about 10 per cent per day. 
The evaporation rate could, of course, be made much 
lower than this, but the weight and space limitations 
in aircraft require that a compromise be obtained be- 
tween evaporation rate and tank weight. A tank that 
loses 10 per cent per day could be serviced every 12 
hours, at which time only 5 per cent of its contents 
would have to be replenished. 

The design of such a tank along the well-known 
principles of heat insulation does not present any radi- 
cal problems. It is simply a problem of adapting exist- 
ing industrial designs to special requirements of ait- 
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r half Fic. 2. Rise of thrust vs. time for a typical run of the alcohol-liquid oxygen 20,000-Ib. thrust power plant. 
How- 
small craft application. Experimental work is being con (10) The cross section of the rocket power-plant com- 
ducted along these lines. bustion cylinder is small compared with any other 
rs are means of supplying the same amount of thrust. 
heres, ADVANTAGES OF ROCKET POWER PLANTS With regard to the power range or total thrust avail- 
‘uated ; : ; able, there are no visible limits as to the size or total 
Let us now consider and review briefly some of the 
Osses. : ‘ ; thrust output that can be built, especially using liquid 
* major advantages of a rocket power plant installed 
glass sae — propellants. Many of the problems in the small rocket 
1 wit! in an aircratt. 
t with 7 power plant decrease in magnitude as we go to larger 
1) rhe ceiling, speed, and climb performance are sizes. For example, only that portion of the flame 
ently limited only by the BOUT OF propellants that it 1s which comes in contact with the cylinder walls need 
that possible to carry in the aircraft. concern us. Since the volume of the cylinders for a 
estos, (2) The dry weight of a rocket power plant is prac unit length increases as the second power of the in- 
ethod tically independent of the altitude for which it is de crease in diameter while the circumference increases 
rial 1s signed to operate. In other words, the dry weight of as the first power, the cooling problem thus becomes 
| it the rocket power plant does not increase with altitude. less critical in large cylinders. 
sired, (3) The propulsive efficiency increases with the in Fig. 2 is a plot from test information of the actual 
those crease in airplane speed up to the point where the air sequence of events during the starting of a Reaction 
rial 1s plane speed equals the rocket exhaust velocity. Motors, Inc., 20,000-Ib. liquid oxygen-alcohol cylinder. 
(4) The change of thrust with altitude is small as You can see from this plot that, from the time the 
little compared to air-breathing propulsion systems. The first fire switch is closed until the combustion chamber 
ation, maximum airplane speed and rate of climb increase has reached 95 per cent of full thrust, approximately 
eye phenomenally at higher altitudes. 2 sec. have elapsed. Also, the time from when com 
hod 1s bustion is first startec il the combustion chamber 
(5) The dry weight of the rocket 1s about one is | 0.2 
ea : is up 95 per ce irust is less than 0.2 sec. 
pt 1 sti state Ss rocket 
ugh compared on a thrust basis. A st ible state of ope r ition is obtained in the 
For after a few seconds’ operation. 
_ (6) The maximum velocity of the rocket-powered 
ured, It is desirable to locate the propellant tanks near 
Lae aircraft is limited only by the density of the air in eS 
day. a é Sipe - to the center of gravity of the airplane. The total 
which the airplane is traveling. 
muc propellant load is a high percentage of the entire weight 
itions ( Rocket power-plant developments are in sight of the airplane. Therefore, to avoid trimming during 
d be- which will raise our present propulsive efficiencies. flight, the propellant should be located as near the 
- that (8) It is generally more efficient to use a large rocket center of gravity as is possible. The rocket engine is 
ry 12 that is high thrust for a relatively short duration and of light weight, and therefore its location in the air- 
tents build up the speed of the airplane to a high velocity plane has a relatively small effect on the center of grav- 
and obtain the range while gliding at or above sonic ity of the plane. It is desirable to locate the rocket 
nown Speeds. engine well aft in the fuselage or wing. This requires 
radt- (9) The rocket power plant has a high rate of thrust the minimum of ducting aft of the rocket. It is highly 
exist- build-up. A curve will be shown later amplifying this desirable and important that all of the components of 
t air- point. the rocket power plant be assembled and installed as a 
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Fic. 3. Typical rocket engine 
packaged unit. This decreases line losses, improves 


stability, and ensures more reliable operation 


The fact that the rocket carries its own oxidize 
means that an air-intake duct is not necessary Phe 
only ducting necessary is for ventilation air and for 


cooling specific accessory units. The temperature in 
the vicinity of the combustion cylinders is below th« 
boiling point of the fuel used, since the cylinders are 
usually regeneratively cooled. The space for instru 
mentation in the cockpit of any airplane is, of course, at 
a premium. instruments 


quired for normal operation of a rocket motor. It is 


Fortunately, few are 
necessary to measure the combustion chamber pressur 
and various manifold pressures. 


A misconception that is being dispelled as familiarity 
with rocket power plants increases is that things hap 
pen so fast that the pilot can do nothing to correct an 
event before it happens. The controls in the cockpit 
for a rocket motor are relatively simple. They are 
generally electrical in nature, consisting of switches to 
turn on the pressurization gas to the propellant tanks, 
energizing the governor, closing the firing switch, and 
selecting the level of power output by a throttle 

Fig. 3 shows a typical arrangement of a pump-ted 
rocket power plant. At the right, there is a gas pres 
surization bottle that may contain either nitrogen o1 
helium and which is used to pressurize the fuel and 
oxidizer tanks. The pressure placed in the propellant 
tanks is only for the purpose of increasing the suy 
pression heads on the pumps, and, in the case of som 


aircraft applications, expulsion bags are used in the pro 
g 


pellant tanks. The propellants are pumped from 
the tanks to the combustion chamber as shown in the 
diagram. The pressurization bottle also supplies 


pressure to the hydrogen peroxide tank 
gen peroxide is fed into the generator. 


The hydro 
The products 
from this generator are used to drive the turbine, which 
in turn drives the fuel pumps. The control box shown 
is used for controlling the amount of hydrogen peroxide 
fed to the generator and controls the propellant valves 
lhe sequence of operations in starting the rocket motor 
is as follows. The governor or control box opens th« 
valve between the peroxide tank and the generator, 
allowing hydrogen peroxide to be decomposed by th« 
catalytic action of the manganese dioxide in the 
erator. 


“4 


The products coming from the generator arc 
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Thes« 


superheated steam and free oxygen, 


drive the 
turbine, which in turn drives the propella pumps 
The exhaust from the turbine 1s shown as bei dumped 


overboard. However, in most applications, the energy 


remaining in the exhaust is used for miscellaneous loy 
power purposes. The fuel being pumped goes through 
the propellant valves and lines into the lower end of the 


combustion chamber and circulates through the jacket 
to the head of the eyvlinder and thence through the in 


jector into the combustion chamber. The 


oxidizer 
pumped by the oxidizer pump likewise goes through 
propellant valves and lines, directly into the injector 


located in the cylinder head 
Ignition in the combustion chamber can be started 
by several different methods, depending upon the ap 


plication. If it is for single operation, a squib inserted 


throughout the exit nozzle of the evlinder 1s used. If 


repeat operations are required, a small igniter similar 
to a combustion chamber employing the rocket pro 
pellants are used. In this igniter the ignition ts first 
established by an electrical ignition system 

Fig. 4 is the Reaction Motors, Inc., 6,000-Ib. liquid 
aleohol oxygen engine as installed in the X-1 airplane, 
The headpiece for this article shows the Bell X-1 air 
plane 


Rocket power plants can be installed in either the 
fuselage or as wing units. In adapting rocket power 
to existing aircraft, it is often more convenient to use 


wing-tip installations 


POSSIBILITIES OF BUILDING A) ROCKET-POWERED 


INTERCEPTOR 


This brief review of rocket power as applied to air- 
“Can 


craft leads us to ask the question, an effective 


5 a 
hig. 4. 6,000-Ib. engine assembly 1) engine control 
2) ignition coil box igniter oxygen control valve 1) 1g 
niter: (4) thrust chamber; (6) fuel valve; (7) igniter fuel contro 
valve S) mitrogen manifold. (%) oxygen manifold 
valve 11) fuel manifold 12) oxvgen evaporator coil 
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APPLICATION OF ROCK E 


military rocket-powered interceptor be built today?” 
Let us examine some of the facts that will help us to 
reach a conclusion. Unmanned aircraft have been 
exceeding the speed of sound for many years and with 
many types and configurations of missiles. The fear 
gurrounding the sonic wall has largely been eliminated, 
or at least sufficient investigation has been made to def 
initely state that the design problems are not imsur 
nountable Man has traveled at supersonic speeds 
with no ill effect to his system. Man has been sub 
ected to higher g loading than it would be necessary to 
experience 1 rocket-powered flight. Pressurized con 
trol rooms have been in use for many years. The de- 
tection systems have had many years of successful 
operations which will allow the rocket interceptor to 
operate well above the attainable altitude of conven 
tional airplanes and stili be able to detect them for a 
possible attack. 

In view of the foregoing discussion, it may be stated 
that it is possible to develop a rocket interceptor such 
is proposed here at a relatively low cost. The prob 
lem is primarily one of applying currently available 
techniques and incorporating into one airplane all items 
that have been developed to date. 


Before we discuss the interceptor that could be 
built today, 1t might be well to review briefly what we 
have that could be converted to intermediary inter 
ceptors. The X-1 and other rocket-powered airplanes 
fying today could be converted to intermediary rocket 
powered interceptors that would have performance 
well in excess of existing military airplanes. Thev 
could carry a small warhead and suflicient propellants 
lor a combined climb and cruise at reduced thrust 
for 20 to 30 min. and still have propellants for a full 
power 30-sec. speed run. 

Today's rocket-powered aireraft) were primarily 
lesigned for flight research and, although convertible 
is mentioned, would not represent the ultimate inter 
ceptor airplane. .A more advanced interceptor design 
that presents no extremely difficult problems in de 
sign cr construction would be along the following lines: 
{radar antenna would be located in the nose. Directly 
behind this, sitting in an upright position, would be 
the pilot. Normal surface controls would be pro 
vided. The entire nose could be detachable as a cap 
sule, in case it were desired to lower this portion by a 
parachute. Back of this capsule would be a section for 
radio and communication equipment. Then, occupy- 
ing the major portion of the fuselage compartment 
would be the propellant tanks, and in the aft end of the 
luselage would be located the power plant, which would 
consist Gf two cylinders with a total thrust of 26,000 
lbs. One cylinder would be a 5,000-Ib. thrust unit, 
and the other eylinder would be a 21,000-Ib. thrust unit. 
In operation, the small cylinder would be started first, 
and then, after a stable condition is reached, the large 
cylinder would be started. The airplane would be 
launched from a launcher operating under the air 
plane’s own power. The gear for launching would re 


Fic. 5. Rocket interceptor launcher. 


main with the launcher. The airplane would be 
equipped with skids, either retractable or fixed, for 
landing, or it could land on any relatively smooth 
water. The warhead, which is estimated to be about 
1,000 Ibs., would be carried at the wing tips. A small 
independent propellant charge would be carried with 
each warhead to give it a velocity slightly in excess of 
the aircraft’s velocity, 
The estimated physical characteristics of the air 

plane would be. 


Gross weight 13,000 Ibs 
Landing weight 3,500 Ibs 
Wing area 100 sq.ft 
Wing span 2h ft 
Fuselage length 30 ft 
Propellants 8,000 Ibs 
The estimated performance would be. 

Maximum velocity In excess of 2,000 m.p.h 
Maximum rate of climb In excess of 50,000 ft. per min 
Ceiling. Above 200,000 ft 

Range 140 miles 

It is natural to ask the question: ‘‘What will the en 


durance be?” On this point it should be clearly under 
stood that the conventional idea of endurance does 
not apply to rocket-powered interceptors. A rocket 
powered interceptor would not be for patrol duty. It 
would be assigned to a specific task. The endurance 
to cover the 140-mile range would be approximately 6 
min, 

The tactical mission of this airplane would be ‘‘close 
in’ protection of fixed bases. These bases might be 
either on land or on the sea. When the Germans were 
developing the ME 163, they called it the “Home 
Protecting Airplane.” It is apparent from the fore 
going that the rocket interceptor has performance far 
exceeding that of any other type of airplane. The 
ability of the rocket to take off with zero run and land 
on skids or in the water would give 1t a new and varied 
field of usefulness. 

I should like to call your attention to the fact that, 
because the propellant load is 8,000 Ibs. and that the 
landing weight is 3,500 Ibs., the buoyancy of the pro 
pellant tanks alone would cause the fuselage to float less 
than half submerged. The small radius of action and 
the short endurance indicate that a rocket interceptor 


! 
oo 

eT the 

ecuye 

t 
| 

veel 


30 AERONAUTICAL I] 


should be operated from fixed bases at key points or 


from ships guarding a strategic base. A launching 
ramp, as shown in Fig. 5, could be provided near the 
base, or a V-2 type of launching platform could be 
used. This ramp as shown could be rotated through 
360° in a horizontal plane and could be tilted or el 
vated to a maximum of 90° for vertical launching if 
The majority of the launchings would be 
at about 45°, since 45° is near the optimum climb 


angle. The ground station would be equipped 


required. 


with 


radar. Therefore, after an approaching enemy has 
been detected and tracked for a few minutes, 


tion would then be known. 


his posi 
The launching ramp with 
the airplane on it would be set accordingly, giving the 
direction for interception. The sequence of operating 
the airplane from this point on would b« 
straightforward. 


rel itively 
The small cylinder would be started 


and then the large cylinder. This would launch the 
airplane with an acceleration of about 2g. As the fuel 


is consumed in flight, the acceleration would increas¢ 


and would be limited to a maximum of 6g. Various 
methods of climb could be employed. The large cyl 
inder could be turned off and on, or it could be oper 
ated continuously, depending upon the point at which 
it is desired to contact the approaching plane. It 
might be desirable to climb well above the approaching 
plane and level out directing the warhead tow the 
approaching airplane. The velocity of the interceptor 


would be ample for the warheads, and it would only be 
necessary to supply enough additional propellants to 
accelerate the warheads sufficiently so that they would 


leave the interceptor airplane. The 


Margin Of per 
formance of the interceptor over the approaching con 
ventional airplane would be great enough so that the 
interceptor could either attack going in the osite 
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direction or in the same direction. This j 


many possible tactical missions; it is not th: 


Only one 


Purpose 
this paper to discuss this phase. 

In comparing the military effectiveness of a rock 
interceptor with more conventional types, we my 
realize that such an airplane will possess entirely 4j 
ferent tactical and logistic characteristics. A curren 
question in operating jet airplanes is ‘‘Where are y 
going to get enough fuel?” The thought of using 
airplane with an even more voracious appetite has « 
terred many from even considering rocket-powered air 
craft The rocket air 
craft must not be compared on a time basis but rathe 
no C.AP 


would he 


This attitude is superficial. 


There would be 
They 
dispatched only when interception is possibl 


on a mission’’ basis. 
or search missions for rocket planes. 
Proper 
tactical usage might actually permit a considerab| 
reduction in support requirements. A comparison oj 
rocket aircraft with other types must be made on 
fundamental basis—i.e., cost to us versus cost to th 
enemy, including all phases of the operation from fac 
tory to final consequences of combat. For exampk 
the comparison on the basis of gross weight would bk 
completely misleading. Initial cost, one of the major 
elements of the total cost, is most accurately based or 
empty weight, not gross weight. A comparison of th 
empty weight of the interceptor previously mentioned 
with a aircraft serves to 


conventional illustrate my 


point. 

It should be re-emphasized that many tactical uses 
s in the field 
rather than by those responsible for the initial develop 
ment 


of new weapons are conceived by the forex 
aircraft such un 
that 
uses not foreseeable at the present time 


Rocket-powered possesses 


usual characteristics service tests mav reveal 
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FLIGHT 
SAFETY 
RESEARCH 


by 
MAJOR GEN. V. E. BERTRANDIAS* 


Excerpts from a Luncheon Address at 


.A.S. Nineteenth Annual Meeting 


“WPAWE REDUCTION OF AIRCRAFT ACCIDENTS is a matter 
T: great concern to the Secretary of the Air Force, 
the Air Staff, and all personnel of the Air Force. 

The many ramifications associated with flight safety 
have presented a serious problem. Reduction of air- 
ralt accidents should be of primary concern to you. 

Accidents are of great magnitude, and their effects 
ire costly in the all-out effort of the Air Force to main- 
tain its skill, proficiency, and a high degree of combat 
readiness. The added significance aud urgency to 
reach combat readiness is particularly important when 
The 
international situation places more emphasis on air- 


gaged by the events in another part of the world. 


craft accident prevention. 

Accidents at the present rate are a drain on our 
combat effectiveness and potential. The preservation 
i lives and equipment is of cardinal consideration to 
the U.S. Air Force, and increasing tension in interna 
tional affairs to include armed conflict has placed a 
premium on trained crews and equipment. The policy 
ithe Air Force is that all commanders and their staffs 
iid operating personnel at all levels of command are 
responsible for a continuing and positive consideration 
i the flying-safety aspects inherent in their assigned 
unctions and responsibilities. They are responsible 
ofan aggressive and positive accident-prevention pro- 
gram to improve continuously the ability of the Air 
Foree to accomplish its required flying mission. 

“The Air Force has established in its Inspector Gen- 


tral structure an active organization that includes the 


Directorate of Flight Safety Research and the Director- 
The 


ite of Directorate of 
‘light Safety Research through The Inspector General 


Technical Inspection. 


Scharged with the administration of the regulations 
ind policies that set forth the procedures that have as 


* Deputy Inspector General, U.S.A.F. 


their primary function the prevention of tragic and 


costly aircraft accidents. 

“The Air Force, through these agencies, attacks the 
accident-prevention problem from two major areas of 
effort. 


cause factors, accident-prevention methods and_per- 


These are: (1) research into accidents, accident 


sonnel education (where possible the aircraft to de- 
termine materiel); and (2) continuing evaluation and 
correction of maintenance procedures. 

“The major area of accident-prevention effort lies 
within the Directorate of Flight Safety Research. It is 
the depository for all Air Force aircraft accident re- 
ports. It the and 
reconstructs, where possible, the aircraft to determine 
material indicated. It 


investigates accidents on scene 


failures when analyzes and 
evaluates accident reports, determines causes, conducts 
special studies of unsafe practices and conditions lead- 
ing to aircraft accidents, and publishes and disseminates 
information and data regarding flying safety. 

“A new phase in the operation is to encourage and 
create a greater awareness of safety problems among 
design engineers in basic design and to preclude design 
and functional errors. . .that lead to accidents. 

“Tt is unnecessary to examine Air Force history over 
a long period to realize that aircraft accidents have 
always been a major problem. Great strides have 
been made in both military and civilian aviation, but 
unnecessary accidents continue to cloud the entire 
flying picture. 

“In analyzing the aircraft accident history of the 
last war, huge expenditures of our war potential were 
incurred in noncombat aviation when compared to 
The aircraft loss 
We 
find the same pattern at this time with our forces in 


Korea. 


aviation losses due to enemy action. 
to enemy was a small fraction of the total losses. 
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‘In view of the present accelerated Air Force program, 
every effort should be made to reduce the frequency of 
these accidents, which can be expected to increase be 
cause of the greater complexity and higher performance 
of new equipment—not to mention that at this time we 
are inducting Reserve personnel into the service who 
have for a long period been out of action and must be 
trained to meet the requirements of handling the new 
airplane. 

“Our potential in noncombat fatalities is alarming. 
The dollar loss is in the millions, and thousands of lives 
have been the cost to America since the beginning of 
World War II. The rate over the past year, although 
appreciably reduced, has not reduced the cost in dollars 
because the airplanes of today have tripled in cost 

“An accident-prevention program can be carried out 
only through the cooperative effort of the producer 
and the using agency, with the establishment of a flight 
safety engineering organization by every manufacturer 
The concept of engineering effort as applied to flight 
safety includes accumulation of data from the many 
sources in the field and the evaluation of this informa 
tion, resulting in pertinent recommendations to be ac 
complished on aircraft in the field, aircraft in produc 
tion, and aircraft in the design stage. 

“To date a considerable portion of the engineering 
effort of the Directorate of Flight Safety Research has 
been absorbed in after-the-fact investigations, only one 
of our many sources of information, instead of covering 
the entire field as envisioned under our present con 
cept. As the engineering group expands, we will be 
in a position to take a more active part in preventive 
work and the integration of results of such work in ait 
craft at the design stage. 

“The proper operational suitability testing of ait 
craft before being delivered to the using services is 
another field of activity which has been neglected in the 
past and in which safety engineering can play a valuable 
part. Too many airplanes have been produced before 
the fundamental engineering deficiencies discovered by 
the flight-test group have been processed and corrective 


action retrofitted into planes in the field and the 
production line. 

“In this field, the Flight Safety Research engineering 
activity has made many contributions, even though it 
has been functioning for only a relatively short period of 
time. The lack of proper operational suitability testing 
is a costly item, inasmuch as the retrofits in a production 


lie, or modification to a production line, are costly to 
the Government and threaten the combat potential ot 
the aircraft to the Air Force in time of emergency 


“In keeping with our purpose to lead the world in re 
search and development of more advanced equipment, 
we have in some cases given our combat units equip 
ment neither fully tested nor proved. This condition 
is being forced on us more at this time because of un 


settled world conditions. Aircraft components and 
accessory units in some cases have not lived up to their 
designed service life expectancy 
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“Safety engineering should be stressed by all men, 


bers of the aviation industry. To state it re force. 
fully, it is a fact that airplanes are the product oj 
engineering, and engineering is the solution to the 
problem, and at times it doesn’t appear to be dignifieg 


for the engineer to accept any part of the bla: 

“The highest percentage of accidents are charged t 
pilot error. I firmly believe that we have stresseq 
pilot error in an unrealistic term. When no other 
causes can be determined as a result of an accident, jt 
generally falls in the classification of pilot error 

‘This can be further contributed to by the fact that 
in accident investigations many have not been cop 
ducted by properly trained people or engineers capabl 
of placing a proper evaluation on the true cause factor 
of the accident. 

“T question how much effort engineering as a whok 
has expended on such a simple device as a crash switch 
that would de-energize electrical systems on contact of 
the aircraft with the ground, preventing a majority oj 
the fires following crashes. There is much to do in this 
respect 

“It has been found that many of the most serious 
accidents result from the malfunction « 


{1 a system or 
item of equipment. Even in accidents charged t 
pilot error, careful study shows that many of them 
are preceded by a mechanical failure or are the result 
of mis-use of controls—errors that come out of the 
emergency procedures and similar items. In many 
of these cases the basic cause lies in the fact that we are 
asking too much of the pilot—that the arrangement of 
the controls in relation to the operations involved is to 
complicated for a man under the stress of an emergency 

“Airplane design has progressed. Many objectives 
the airplane designer has met with great effectiveness 
They have lost sight of the fact, however, that the hu 
man pilot, which the airplane must be made to ac 
commodate, has not progressed in the same manner 
that the engineers have improved the airplanes. The 
human pilot weighs just as much as he ever did and 
takes up just as much precious space in the airplane 
Man has not improved the way the airplane has, and 
he shows little promise of doing so. 

“It is true that the human pilot has been studied 
endlessly and that aviation medicine is producing 
amazing new facts every day as to his limitations and 
how to get the most out of his capabilities, but, when all 
is said and done, he still falls far short of what the air 
plane designer would like to get from him. Therefore, 
he must be taken into consideration. 

“The human designer must help the human pilot 
keep pace with his responsibilities in the region of high 
speed, high altitude, and weather flight over longer 
distances and for longer periods. This is most vital to 
the team of the airplane and the man if it is to perform 
its mission safely and effectively. 

“Prevention of accidents can be greatly enhanced 
through improved design. The effort to achieve this 
must start with the preliminary design of the new ait 
craft and be carried through all phases of engineering, 
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FLIGHT SAF 


manufacturing, and testing. Every detail of design 
must be studied for hidden accident potentials, and 
those procedures failing to meet the standard of safety 
must be revised. Not only must functional equipment 
verform its job, but the consequences of a malfunction 
or of personnel error in operations and maintenance 
must be anticipated. We have laid stress on perform- 
nce and weight; at the same time we should consider 
nother feature —safety engineering 

“As a result of serious and diligent study, we find 
that one big obstacle still rests in the path of engineer- 
ing. That is the difficulty encountered in order to 
sll to the agency concerned that, as a result of an air- 
plane accident that involved the death of its crew (and 
:repeater accident as well), the findings have the merit 
f having emanated from a comprehensive and undis- 
nutable fact that caused the accident. We must have 
open-mindedness characterized by the unrestrained 
readiness to accept the truth when it develops, regard- 
less of how surprising it may prove to be. 

Although we do not have a crystal ball, what is the 
uppermost thought in our mind when such recom- 
nendations are made is not particularly stressing safety 
practices but the proficiency and effectiveness of the 
irplane to do its mission and coordinate the pilot's 
ibility to perform his mission with the machine. 

“Recently, the Directorate of Flight Safety Research 
negotiated agreements with a number of major air- 
rat manufacturers to have representatives of their 
ngineering staffs serve with the Directorate of Flight 
Safety Research on a temporary basis. The plan was 
lesigned to work.for the benefit of both the Air Force 
nd the people who produce Air Force equipment. 

As a result of this arrangement, Flight Safety 
ams the problems of the manufacturer, and_ the 
manufacturer becomes more familiar with Air Force 
requirements. This free exchange of essential infor- 
ination is expected to erase many future design and 
tocurement problems and to decrease the economic 
iran on the nation’s resources. The idea was received 
md accepted by certain manufacturers but has not been 
entirely accepted by all members of the industry. 

I can sav, however, in defense of some of those who 
tave declined to participate, that they have not vet 
realized the voluminous amount of information that 
has been accumulated, particularly in the new Direct 
rate of Flight Safety Research, over the past year. 

The first group of engineers have served for a 
period of 4 months and have returned to their manu 
turers. It is hoped that those engineers from the 
industry who have been working with us will carry 
back to their engineering groups a story that will be 
beneficial to them in their basic design planning. I 
should like to add at this point that the Air Force paid 
or their employment. 

To add a little further to Flight Safety Research 
tivities, the organization is set up with an engineering 
vision, and through that division it applies approved 
‘ngineering principles to the design, selection, operation, 
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and maintenance of its airplanes as related to flight 
safety. 

“We are working in direct cooperation with other Air 
Force agencies and with manufacturers to assure ac- 
cidents being held toa minimum. We have representa- 
tives on the engineering-evaluation boards. These 
boards are made up of experts who examine airplanes 
in their initial design stages and mock-up and prototype 
phases and make safety inspections of the original 
models. These representatives are interested in the 
safety of airplanes and their occupants while performing 
their designed task. They make recommendations for 
improvements in the airplane, power plant, accessory 
units, standardization of instruments and controls, 
lifesaving equipment, and many other items pertaining 
to the comfort and endurance of the crew on a wartime 
mission so as to assure the reduction of the accident 
potential. 

“The engineering concept has been developed to a 
point where we are already realizing encouraging results 
from our initial efforts. The surface, however, has 
only been scratched, and we look forward with eager 
anticipation to new and greater accomplishments. It 
is through the engineering approach that we hope to 
encourage industry to be more conscious of the valuable 
data and statistics compiled throughout our program. 

“Closely allied with our engineering effort is our in- 
vestigation and analysis activity. In many cases of 
certain tvpes of accidents, it employs assistance of 
manufacturers and other experts from Flight Safety 
Research to make on-the-spot investigations of air- 
craft accidents involving equipment, personnel factors, 
and other conditions of particular interest. Our in- 
vestigation teams are made up of pilots experienced in 
the type of aircraft involved in the accident. 

‘After causes have been established definitely, recom- 
mendations are made immediately through proper Air 
Force channels and manufacturers to establish im- 
mediate corrective action. 

“Flight Safety Research is tied in with a vast tele- 
type communication system, and immediately upon the 
occurrence of any accident this organization is advised 
in a preliminary form the details of such accident. 
It is through this communication system that we are in 
touch with the Air Force world-wide. 

“Constantly, we record all ‘Unsatisfactory Reports.’ 
In the Air Force an Unsatisfactory Report, or UR, 1s a 
report made by the using agency on a faulty piece of 
equipment or procedure. This report is used as a basis 
for the initiation of corrective action, either by redes- 
ignating or modifying equipment involved or changing 
Often a 
trend of failures that are turned up in Unsatisfactory 


the procedure of operations or maintenance. 


Reports points the way toward potential accidents, 

“Flight Safety Research is further concerned with 
instrument flying, let-down procedures, and Ground 
Controlled Approaches. This becomes a more complex 
problem because of the higher speed and altitudes in 
which our modern jet aircraft perform. The objective 
of the Air Force is to have an all-weather air force. 


_ 
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“Another associated activity that ties in closely with 
engineering, investigation, and analysis is our research 
into human factors involved in accidents. In Flight 
Safety Research, medical and psychological experts 
examine closely all of the human aspects involved in 
flying aircraft. It was not too long ago that airplanes 
were comparatively simple machines to which the 
pilots and crewmen adapted themselves without much 
regard to comfort or safety. 

“Because of the technical developments that have 
mushroomed during the last war and the years follow 
ing, the picture has changed considerably. Now we 
must examine the man in relation to the complex and 
demanding machine. 

“Flight Safety Research has a record and report of 
every aircraft accident that has occurred since the Air 
Force suffered its first accident back in 1908. This 
information is extremely valuable in developing data 
for our research projects. The benefits of this tre 
mendous wealth of data are available to the designers 
and can be reflected in the perfection of newly designed 
aircraft. All of the accident information is recorded on 
a machine records system so that specific data may be 
extracted and analyzed with a minimum degree of time 
and trouble. 

“It is recognized that the compilation of records and 
statistics is meaningless unless information so obtained 
can be properly evaluated and processed back into our 
system so that the benefits of such information can be 
reflected in design changes, changes in standard opera 
tion procedures, in some cases changes in the tactical 
employment, and changes or modifications in aircraft 
already in the field or about to be delivered. 

“Another phase of the Flight Safety Research pre 
vention program. . .is its information and educational 
activity. This function we consider to be of utmost im 
portance because it is our medium of reaching the com 
mands, pilots, and crewmen who actually fly and serv- 
ice our aircraft. A continuing educational program is 
a MUST if we are to establish safety in the minds of Ait 


Force personnel which will bring about a reduction }: 
our accident rates. We employ posters, 


brochures 
flying safety magazines, motion pictures, 


ind safety 
awards to stimulate an aggressive attitude towar 
accident prevention. 

“IT do not wish to leave the opinion that the Directo. 
rate of Flight Safety Research spells out all the answer 
or that it is an attempt to govern design or even es 
tablish operational procedures. We will always hay 
accidents, and the past year leaves much to be achieved 
in a preventive program. It is not the Air Force plan 
or policy to save money at the expense of quality ang 
weapons or equipment. We must have material 
superior to that which any other nation can put int; 
the hands of its fighting forces. The goal of high 
quality weapons in the hands of high-quality men, let 
me assure you, is the aim of the Air Force. 

“T should like to emphasize that national defense is g 
big business, and we must appreciate that a sound 
economic structure is our first line of defense and that t 
jeopardize it with unnecessary losses is as dangerous as 
any possible enemy. For security reasons I give no 
figures, but I do stress, however, that accidents area 
huge drain on our national resources and a threat t 
our combat effectiveness. 

“Flight Safety Research, during its short time of oper 
ation under its new engineering concept, has met witha 
marked degree of success. This is attested by the 
fact that the aircraft accident rate in the Air Force has 
declined steadily since the close of World War IT andis 
still declining. Although the accident rate has reached 
a new low, the incidence of accidents is still much too 
high, and the occurrence of fatalities remains as a 
challenging target that the Air Force and the engineers 
of industry must seek to eliminate. 

“In closing, I wish to invite those engineers of each 
manufacturer who is interested in this program and who 
has proper clearance through the Air Force to visit the 
Directorate of Flight Safety Research at Norton Ait 
Force Base at San Bernardino, Calif.”’ 
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Nineteenth Annual Meeting 


IMPRESSIONS AND 
COMMENTS 


DR. STEPHEN J. ZANDi 
Lord Manufacturing Company 


Preamble 


B DEFINITION, PURE SCIENCE, in the past, has al- 
ways sought to consider the essence of a subject 
ind not extraneous aspects—practical, economic, or 
military. However, such detachment is impossible in 
today’s world, and the 1951 sessions of the Nineteenth 
Annual Meeting of the Institute of the Aeronautical 
Sciences, while devoted as in former years to the inves- 
tigation of purely scientific aeronautical questions, had 
asomber pertinency to the pressing problems of our 
lay. Each aeronautical advance highlighted for the 
individual listener his chances for survival in a troubled 
world. 

For the third time within a generation, some I.A.S. 
members have been called to active military duty or are 
serving in some auxiliary capacity, and sons and grand- 
sons of founding members are in uniform. The distant 
tolling of the drums of war, which in 1945 were to have 
been stilled forever, rumbled an insistent and ominous 
accompaniment to lectures and festivities. It is, after 
ill, only a step in thought from Rotating Wing Aircraft 
to helicopter evacuation of the wounded; from Air 
lransport to parachute troops; from Electronics in 
Aviation to detection of unfriendly aircraft and pre- 
ision bombing; and from Jet and Rocket Power to jet 
fighters and guided missiles. 

Faith and ‘‘firmness in the Right as God gives us to 
sxe the Right’’ (and to do it) will determine whether the 
war drums are beating a Wagnerian ending for all we 
cherish or a martial rally of the democracies; whether 
this dark hour is the ‘twilight of the gods” or a bitter 
Valley Forge’’ wresting victory from defeat. 

The Institute is dedicated to aeronautical research 
and development and to the fellowship among those so 


“To my secretary, Miss Alice Bandley, and my Librarian, 
Mrs. Olive K. Nesbitt, I publicly express a genuine appreciation 
for their help in transcribing, editing, finding continuity refer- 
tees, and typing these notes. 

' Vice-President in Charge of Engineering. 


engaged. It has achieved stature and stability in its 


comparatively short life. This was apparent in the 
planning and execution of a well-balanced, purely 
scientific program, unmarked by military expediency 
despite international unrest. The primary interest of 
each member and friend of the Institute present, civilian 
or military man, was the advancement of scientific and 
technical knowledge and development for a peaceful 
future of air power. 


Program Arrangement and General Comments 


Though each year’s program arrangement must 1n- 
clude the science, some 
variation in nomenclature and in treatment of subject 
matter is welcome. 
this to 


“specifics” of aeronautical 
The 1951 program accomplished 
Last year’s Aerodynamics’ 
i.e., Aerodynamics I, II, III 
gave place to Aerodynamics, General, Supersonic, and 
Hypersonic. 


extent. 
numerical designation 


some 


Of the twelve Aerodynamics papers pre- 
sented this year, four were on wind-tunnel experimental 
investigation, a subject not discussed at the 1950 meet- 
ing. 


The joint session with the American Meteorological 
Society exchanged its former prosaic billing, Meteorology 
for the more picturesque Atmospheric Turbulence, in- 
New 
York skies cooperated by giving a practical demonstra- 


advertently accenting the temper of the times. 


tion of superturbulence predicted as ‘“‘occasional snow 
It snowed and sleeted, with high winds all 
day and part of the night. 


flurries.”’ 


Flight Safety, which in 1950 was included in Aur 
Transport, qualified for individual recognition this year 
Rather 
than pursuing the subject of crashworthiness and fire 


with its own session on Wednesday afternoon. 


prevention, conspicuous on the 1950 program, compara- 
tive safety statistics and special aspects of air-transport 
safetv were discussed, with Dr. Ross McFarland, author 
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of Human Factors in Air Transport Design, returning to 
the J.A.S. rostrum. 

The inclusive subject, /nstruments, was succeeded in 
this Nineteenth Annual Meeting, by the specific -/ec- 
tronics in Aviation, which made its initial bow to Insti 
tute audiences at two Thursday sessions held in co- 
operation with the Institute of Radio Engineers and 
the Institute of Navigation. Civil and military authori- 
ties were well represented on the afternoon panel A//- 
Weather Flying, which followed logically the morning 
session on electronic equipment. That Electronics is 
an integral part of present and future aeronautical con- 
siderations was definitely established. The editors of 
the AERONAUTICAL ENGINEERING REVIEW and your 
reporter agreed that the papers and the symposium 
were of such importance that they should be com 
mented upon by specialists in the electronic field. 
(The special Electronics issue of the Review next 
month will cover these sessions. ) 

Worthy of comment was the recognition of the 
important role of the Library in the scientific and techni 
cal fields. Sponsored by the I.A.S. Libraries, in co- 
operation with the Special Libraries Association, the 
“library specialists’’ convened for the first time as part 
of the I.A.S. Annual Meeting on Monday afternoon. 
From time to time, future Annual Meetings of the 
Institute should accord the Library its place in the sun. 

China, France, and Great Britain were represented 
among the authors of papers delivered at the Institute 
sessions, thus imparting to this Nineteenth Annual 
Meeting a slight international flavor. Personnel of the 
U.S. Army, Navy, and Air Force were present in ap 
preciable number. In fact, the record attendance 
S.R.O. at some meetings—-was gratifying to the I.A.S. 
Planning Committee, and the ballrooms of the Hotel 
Astor hummed with activity. 

The usual impressive array of distinguished guest 
speakers graced the Honors Night Dinner and three 
luncheons. Presentation of the 1950 Guggenheim 
Medal to Dr. Hugh L. Dryden and of the I.A.S. An 
nual Awards and Honors is reported in the. March issue 
of the REvirew. These preceded the main address by 
The Honorable James E. Webb, Under Secretary of 
State. 

Renewing old friendships and forming new ones are 
important parts of every Annual Meeting, and the 
Nineteenth provided sufficient opportunity for fun and 
fellowship to balance its sterner side. Your reporter, 
however, was among the many present at this 1951 
meeting who felt keenly the absence of your former 
commentator, Dr. Alexander Klemin, Founder Mem- 
ber and friend of the Institute, who died last Spring 


~ 


More Praise This Year 


Whether or not the critical comments made last year 
by your reporter have produced the desired results no 
one will know, but the fact remains that this vear’s 
papers, with the exception of two, were ably presented 


and the slides well prepared. The choice of chairme, 
was a happy one. All of them, specialists in their 
fields, terminated their respective sessions on time and 
in many instances, chose discussers who most likely 
could amplify portions of the speaker's paper. Yoy 
commentator adopted a policy of interviewing the 
chairmen after the sessions, thus getting into this re. 
port the specialist’s point of view. He is particularly 
indebted to Messrs. Lundquist, of N.A.C.A,, and 
Kirchner, of American Airlines, who supplied him with 
written comments on the various discussions 


Rotating Wing Aircraft Session 


Dynamic Frank Piasecki (President, American 
Helicopter Society), the youngest chairman of the board 
of an aeronautical company, launched this session with 
elan. The opening paper, ‘““Dynamic Effects in Rotor 
Blade Bending,” by A. H. Flax, Head, Aerodynamics 
Research Department, and L. Goland, Associate Re. 
search Engineer, Cornell Aeronautical Laboratory, 
Inc., was read by L. Goland. He presented two meth- 
ods of calculating rotor blade bending moments for a 
case where the blade is near resonance with one of the 
periodic aerodynamic forcing harmonics. One method 
is a lengthy tabular solution of the differential equation, 
while the other is by the application of the amplifica- 
tion factor on the static bending moment of the blade, 
The first is laborious, to say the least; the second is an 
approximation only; but, fortunately, the two proce- 
dures show fairly good agreement. In the discussion, 
the question was raised whether or not this method is 
applicable to torsional modes. Since this paper is part 
of a broad investigation, no definite answer could be 
given. 

Edward F. Katzenberger, Chief Design Engineer; 
Sikorsky Aircraft Division, United Aireraft Corpora 
tion, accomplished his task of presenting ‘‘An Invest 
gation of a Rotor-Blade Thermal Ice-Prevention Sys 
tem for the H-5 Helicopter” with great skill. In spots 
he had to read his paper, but he did it with such pro- 
ficiency that the audience was hardly cognizant of it, 
While his paper was specifically referring to the H-5 
helicopter, the method of analysis is generally applt- 
cable to most rotor hot-air deicing systems. It is 4 
practical application of procedures developed by the 
N.A.C.A. and A.M.C., and, in general, good correlation 
between the experimental and analytical techniques 
was obtained for dry-air conditions. The author did 
not finish his investigation for wet air, and rotary wing 
engineers will welcome a sequel dealing with that scope 
of the program. 

The next two papers dealt with the same basic heli- 
copter problem—how to obtain all-weather helicopter 
operation, which either means the answer to the many 
questions on how to build a helicopter with greatly i- 
creased inherent stability or how to add some means of 
automatic stabilization to a conventionally designed 
machine. 
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In the paper, ‘‘Desirable Longitudinal Flying Quali- 
ties for Helicopters and Means To Achieve Them,’”’ Mr. 
B. F. Gustafson, Scientist, 
Langley Aeronautical Laboratory, N.A.C.A., discussed 
the first approach, in which he reported that stability 
with increasing angle of attack can be increased by pro- 
viding a horizontal tail. 
special devices can increase damping in pitch, etc., but 
he points out that the art is not sufficiently advanced 
to recommend a universal cure-all. While the paper is 
well organized, your reviewer feels that the treatise 
It would 
also be interesting to know, for example, what happens 


Aeronautical Research 


Artificial means by the use of 


could be improved by being more specific. 


under hovering conditions. 

“A Tested Solution to the Problem of Helicopter 
Stability and Automatic Control,’’ by E. G. Vanderlip 
and Donald N. Meyers, Research and Development 
Department, Piasecki Helicopter Corporation, and 
P. Halpert, Engineering Department Head for Flight 
Control, Sperry Gyroscope Company, represented the 
other point of view. 
Meyers, a youthful but mature lecturer. The idea is 


The speaker for the trio was Mr. 


Comparison of roll characteristics in forward flight. 


expressed that any helicopter can be flown “hands-off,” 
provided it is equipped with an A-12 Pilot. 
Fig. 8 of the paper (reproduced here as Fig. 1), one is 


Look ing at 


inclined to believe it. 
remark. 
search for the joint paper, is an old friend of your com- 


It is hard to forego a personal 
Mr. Halpert, who supplied the autopilot re- 


mentator, and it is a pleasure to state that this paper 
(with due credit to the other contributors) was the 
highlight of this session. 
ceived was exemplified by the fact that the discussion 
got a little out of control and the chairman had to in- 
voke a time limit to give everybody a chance to par- 
ticipate. 


That the paper was well re- 


Flight Propulsion Session 


Willson H. Hunter, Research Staff, Lewis Flight Pro- 
pulsion Laboratory, N.A.C.A., was chairman of the 
Flight Propulsion Session held concurrently with the 
rotary-wing meeting. 

A joint contribution entitled ‘‘Practical Aspects of 
Turbojets in Transport Aircraft,” by R. T. Holland 
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and E. L. Auyer, Aircraft Gas Turbine Divisions, 
General Electric Company, was presented by the first 
author. It was a paper of a practical aspect in which 
the performance factors peculiar to turbine operations 
were presented. The effects of air-bleeding, nonstand- 
ard temperature, altitude, and humidity were ably dis- 
cussed. Reference to cost of operation and overhauling 
were made, and anticipated ground requirements were 
also referred to. 

One of the interesting contributions to the rapidly 
increasing literature on gas turbines was presented next 
by S. C. Himmel and Richard P. Krebs, Lewis Flight 
Propulsion Laboratory, N.A.C.A. Mr. Himmel dis- 
cussed “The Effect of Changes in Altitude on the Con- 
trolled Behavior of a Gas-Turbine Engine.’ In accord- 
ance with the tradition of the N.A.C.A., this paper 
was thoroughly prepared, and the lecturer's resonant 
voice also contributed to the pleasure of listening to an 
analysis of data collected on the ground from which 
response of the engine at any altitude may be com- 
puted. It is an excellent proof that electronic analog 
computers are powerful tools and save a great deal of 
time. As the speaker pointed out, such performance 
predictions can be made on turbines because there is 
only one control instead of the many encountered in 
reciprocating engines. 

Since rockets not only are employed for the propul 
sion of guided missiles but are used to boost the power of 
airplanes and may be used on airplanes designed for 
special purposes, it is fitting that the session included 
“Application of Rocket Power to Aircraft,’ by H. R. 
Moles, Chief Engineer, Reaction Motors, Inc. The 
author of this paper must have assumed that the aero- 
nautical engineer has little or no knowledge of chemis 
try or applied physics and spent a great portion of his 
time describing various propellants and the systems 
used to employ them. Since the aeronautical litera 
ture is explicit on this subject, this part of the paper 
When, how 
ever, the author started discussing what can be done in 


could have been shortened considerably. 
a design for a rocket-propelled interceptor, the paper 
became extremely interesting. He mentioned a hypo 
thetical interceptor of 13,500 Ibs. gross weight, of which 
the fuel load is 8,000 Ibs. Such an airplane would 
have a speed of 2,000 m.p.h., a climb of 50,000 ft. per 
min., an endurance of 6 min., and a range of 140 miles. 
Mr. Moles told it so convincingly that the audience 
thought that for certain military operations such an 


airplane seemed absolutely practical (see page 24 of 
this issue for complete paper). 

The session was terminated with “A Theory of the 
Direct and Inverse Problems of Compressible Flow 


Past Caseade of Arbitrary Airfoils,”” by Chung-Hua Wu 
and Curtis A. Brown, Lewis Flight Propulsion Labora 
tory, N.A.C.A. The paper was read by Chung-Hua 
Wu. It is believed that compressor designers will wel- 
come this contribution of the N.A.C.A. as a simplifica- 
tion of the involved trial-and-error methods that are so 
often necessary in the design of blades for such ma 


chines. This was a complicated paper to present, since 
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it contains over 30 typewritten pages, 25 figures. and 
some 40 equations. It is a great credit to the authors 
that they were able to condense it for presentation anq 
use only the allotted 40 min. Your reviewer canno} 
improve on the abstract, and what follows is a direc 
quotation from the summary: 

“A new approach to the inverse and direct problems 
of compressible flow past cascade of arbitrary airfoils js 
presented. In this approach, the close relation be. 
tween the shapes of the mean line of the blade and mear 
stream line in the channel and that between the varia. 
tions in channel width and specific mass flow on the 
mean stream line are utilized. 


“In the inverse problem, with the inlet and exit 
angles, a desirable blade thickness distribution, and 
either a desirable mean line of blade or a certain mean 
stream line shape chosen, the flow along the mean 
stream line can be properly determined and easily ex- 
tended out along the pitch direction by the equations 
of continuity and motion. The blade boundaries are 
then determined from the inlet mass flow and best veloc- 
ity distribution over the blade. For a quick approvi- 
mate solution of the direct problem, the same process is 
used with one or more adjustments on the mean stream 
line to get the right blade shape. The solution obtained 
in this manner can also be used to give a good starting 
value for a more accurate solution by either relaxation 
method for hand computation or matrix method for 
automatic machine computation. ...’° These methods 
are also briefly described. ‘‘The customary assumption 
of a linear relation between pressure and specific volume 
is not required in this approach, and the computations 
involved are also much simpler and quicker. 

“The theory is illustrated with solutions of both in- 
verse and direct problems of compressible flow past 
typical turbine cascades of highly cambered_ thick 
blades. 
data. The merits of this approach are clearly seen 
from these examples. The method is directly applicable 
to two-dimensional flow in axial turbomachines and can 
be extended to 


The results are compared with experimental 


two-dimensional flow in radial- and 


mixed-flow turbomachines.”’ 


General Aerodynamics Session 


A. E. Lombard, Jr., Scientific Assistant, Directorate 
of Research and Development, Hdqs., U.S.A.F., pre- 
sided at the General Aerodynamics Session, where the 
first paper, “Simplified Design Comparisons of Axial 
Compressors,’ was presented by Frank L. Wattendorl, 
Deputy Chief Scientific Advisor, Air Engineering De- 
velopment Division, Hdqs., U.S.A.F. 
listen to Dr. Wattendorf. 


It was a treat to 
One knew that he put great 
effort into the research and that, whenever mathematical 
treatment was indicated, it was done in a manner that 
did not obscure the real physical significance. Dr. 
Wattendorf gave a brief historical introduction and pro- 
ceeded to stress the fact that, in order to make the 
turbojet a more effective propulsion system for supet 
sonic aircraft, it becomes important to increase its 
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thrust per unit frontal area. One promising method of 
accomplishing this is by increasing the mass flow 
through the turbojet per unit frontal area. 

The compressor is generally the most critical part of 
the turbojet with regard to high mass flow. In par- 
ticular, the influence of hub ratio and axial Mach 
Number on the stage pressure ratio or temperature rise, 
based on a limitation of Mach Number for all relative 
and absolute velocities, is given in this paper for several 
compressor types designed according to the following 
principles: (a) free vortex flow, (b) rigid body prerota- 
tion, (c) maximum constant rotor work, and (d) uncon- 
The important relationship between 
maximum temperature rise and mass flow ratio is 


stant rotor work. 


derived for several of these investigated compressor 
types. Subsequently, in addition to the Mach Number 
limitation, the blade-loading limitation is introduced in 
accordance with presently acceptable values of lift co- 
efficient and solidity. Thus, a general picture evolves of 
the influence of compressor type on the relationship be- 
From the 
comparison of the free vortex compressor type with the 


tween temperature rise and mass flow ratio. 


maximum constant rotor work type, Dr. Wattendorf 
concludes that suitable deviation from the free vortex 
principle will result in considerable increase of mass flow 
This 
study represents a qualitative method of comparing 
compressor types and refers to the inlet stage alone. 
which is usually critical for mass flow. 

The next paper, “On the Stability of Two-Dimen- 
sional Laminar Jet Flow of Gas,” by S. I. Pai, Research 
Associate, Institute for Fluid Dynamics and Applied 
Mathematics, University of Maryland, while equally 
valuable in substance and treatment, was difficult to 
understand the author or follow the slides, and those 


ratio with reasonable stage temperature rise. 


wishing to familiarize themselves with the paper will 
have to study it in its printed form (Preprint No. 310). 

R. A. Shaw, Principal Scientific Officer, United King- 
dom Ministry of Supply, British Joint Services Mission, 
Washington, D.C., presented an interesting and novel 
paper entitled ‘An Airflow.”’ 
British scientists always have a poised delivery, and Mr. 


Acoustic Theory of 


Shaw, being no exception, is well versed in the art of 
public speaking. In addition, his thinking reminds one 
of the great British acoustician, Lord Rayleigh. Mr. 
Shaw's theory explains some of the disturbance features 
of real flow on the basis that the flow is in a state of 
vibratory motion. The theory suggests that dis- 
turbance centers in a field of flow may react together, 
interchanging pulses that travel through the field at the 
local speed of sound relative to the flow. The time of 
travel of these pulses determines frequencies that are 
characteristic of the The geometry of the 
boundaries, flow pattern, and Mach Number may favor 
certain frequencies, and the disturbance system may be 


flow. 


chosen because it fits these frequencies. The theory has 
been applied successfully to determine the shedding fre- 
quency of the eddies from a circular cylinder and the 
scale of the cylinder wake. Initial experiments on an 
airfoil at low subsonic speeds have shown that acoustic 
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vibration of the flow can occur at the predicted frequen- 
cies. 

The last paper in this session, “A Review of the 8- 
Meter Modane Wind Tunnel,” was presented by Capt. 
Robert Crawford, U.S.A.F., U.S. Observer at Modane, 
France. This was a description of the former German 8- 
m. transonic wind tunnel located on the border of the 
French-Italian Alps. One of the more interesting fea- 
tures of this tunnel is the availability of 120,000 hp. of 
hydraulic power coming from a glacier-fed reservoir 
2,800 ft. above the level of the tunnel itself. The 
author also discussed the various techniques that the 
French engineers used in the initial calibration of the 
tunnel and compared them with current American 
methods. This was an excellent review of one of the 
largest and most elaborate foreign wind-tunnel installa- 
tions. 


Library Meeting 


The once fledgling science, Aeronautics, has attained 
maturity in the last 15 years, and the expanding needs 
of general aeronautics pose problems of increasing com- 
plexity for today’s aeronautical engineer. Translated 
into terms of metals, elastomers, plastics, automatic 
servo devices, and electronic aids, the cargo plane, 
bomber, interceptor, helicopter, etc., represent literally 
hundreds of fields of science and technology. 

In this new complexity that transcends boundaries, 
the Library is an active partner of scientist and engineer, 
securing, coordinating, abstracting, and making readily 
available the necessary references. The I.A.S. Libraries 
are familiar to members as an integral part of the Insti- 
tute. The Special Libraries Association, cosponsor with 
the I.A.S. Libraries of Monday’s Library Specialists 
Meeting, may be new to some of the Institute members. 
As its name indicates, this Association concentrates its 
With 
headquarters in New York City, this organization, 


interests and services in the specialized fields. 


founded in 1902 and now numbering 5,500 members in 
the U.S., Canada, 
librarians and information experts who serve manufac- 


and 32 other countries, includes 
turing industries, banks, newspapers, research organiza- 
tions, universities, business, medicine, science, tech- 
nology, social welfare, and the arts. 

Monday's library symposium, under the able direc- 
tion of Dr. Eugene W. Scott, Executive Secretary, In- 
terdepartmental Committee on Scientific Research and 
Development, Washington, D.C., discussed “Standard- 
ization in Technical Information Services for Govern- 
ment Contractors.’ A more detailed report on this 
meeting will be found on page 12. 


Structures Session 


This account will return to the Aeroelasticity and 


Supersonic and Hypersonic Aerodynamics sessions 


The reasons for this 
are that your commentator is extremely fond of de- 


after the discussion of Structures. 


signing, and the Chairman, E. E. Lundquist, took 


meticulous notes of the discussion which will contribute 


| 
| 
| 
| 


42 AERONAUTICAL 


considerably to the explanation of what goes on in the 
Needless to 
say, one could not find a better chairman, for Dr. Lund- 
quist has been associated with structures for over 2 


minds of prominent structure engineers. 


decades and is now Chief, Structures Research Division, 
Langley Aeronautical Laboratory, N.A.C.A. 

The meeting opened with the paper “An Impulse- 
Momentum Method for Calculating Landing-Gear Im 
by R. T. 
Branch, Dynamic Loads 
Division, Langley Aeronautical Laboratory, N.A.C.A. 
The author discussed the case of a landing where the 
airplane touches the ground under unsymmetrical con 
ditions, and he calculated for a large airplane the land- 
ing-gear impacts and showed the effects of such factors 
as sinking speed, wing lift, and side drift on impact 
severity under unsymmetrical conditions. The im- 


pact Conditions in Unsymmetrical Landings, 


Yntema, Landing Loads 


portance of landing-gear location and configuration was 
also shown and compared for two similar airplanes: 
one equipped with a conventional tricycle arrangement 
and the other equipped with a quadricycle arrange 
ment. The paper was presented in a professional man 
ner and created considerable interest. 

S. Levy, of the National Bureau of Standards in 
Washington, asked the author if the time between im- 
pacts were large enough compared to the period of the 
first mode in bending in order that this essentially rigid 
body analysis be applicable. The author responded 
that he treated only those cases in which the attitude 
angles of the airplane were fairly large so that the time 
between successive impacts was sufficiently long. 

Mr. Nutter, of the Naval Department Center, Johns 
town, Pa., stated that they had found that, where im- 
pacts followed each other rapidly, it was important to 
include the elasticity of the structure and also that such 
Mr. Yntema, the 
author, remarked that he did not attempt to treat those 


cases resulted in severe conditions. 


cases in which elasticity is important but that he did 
recognize that elasticity may be an important aspect of 
the unsymmetrical landing problem in some cases 
John Boshar, of the C.A.A., commented favorably on 
the paper and said that he would like to see more of that 
type of work done. He wondered whether or not the 
effective mass term in the impact of one gear which was 
would be 
affected by the elasticity of the structure. The 


obtained from rigid body consideration 
uthor 
agreed that the severity of the impact is affected by the 
elasticity of the structure. 

Mr. Weiss, of the Goodyear Aireraft Corporation, 
mentioned that his company had used methods similar 
to those described by Mr. Yntema in the analysis of 
their side drift gears and had obtained good results 

One can sum up the paper and discussions by saying 
that the rigid body action of the airplane in unsym- 
metrical landing had been well treated, and it would 
appear of interest to determine the degree of im 
portance of structural elasticity in this problem 

“Allowable Compressive Stresses in Aircraft Struc 
by B. E. Professor of 
Mechanics, U.S.A.F. Institute of Technology, and E, L. 


tures,” Gatewood, Associate 
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Williams, Curtiss-Wright Corpcration, was presente; 
next. This paper showed procedures for determining 
the allowable buckling and maximum compressive 
stresses in both the elastic and plastic regions for stry. 
tural materials for which compressive stress-straiy 
curves are known. In particular, curves were showy 
that are applicable for the aluminum and magnesiyy 
alloys. Detailed procedures for obtaining the allowabk 
compressive stresses in both the elastic and plastic re. 
gions were indicated for fourteen different cases. The 
paper is certainly worth keeping for reference since the 
information can be used directly by the designing engi- 
neer. 

Dr. Michael Watter, of the Budd Company, re. 
marked that the procedures described might be satisfac. 
tory for aluminum alloys but could be considerably jy 
error for highly anisotropic materials such as stainless 
steel. He also asked if it were not time to give up the 
concept of the yield point and the proportional limit 
when speaking of aluminum alloys and whether the 
term ‘‘average load”’ should not be avoided because it 
does not give a physical picture of a structure in which 
the thin sheet elements are highly buckled while the 
stiffeners continue to take additional load. Dr. Gate. 
wood generally agreed but pointed out that the proce. 
dures he described give quick answers to a large group oj 
problems encountered in aircraft design. Chairman 
Lundquist later commented that the use of the yield 
point for aircraft structural material is more for the pur- 
pose of a concise designation than for a description of 
the physical properties and that the more recent 
methods of analysis do take into account the actual 
nature of the material behavior. 

John Meyer, of McDonnell Aircraft Corporation, ex- 
pressed surprise at the apparent simplicity for the 
scheme for getting allowable stresses on panels. He also 
was startled by good agreement with experiment. Dr. 
Gatewood replied that the good agreement between 
theory and experiment for one-quarter of the test speci- 
mens was due to the fact that these specimens had been 
used in the development of the empirical theory in the 
first place. For the remaining specimens the agree- 
ment was somewhat worse but still good. 

The Chairman, Dr. Lundquist, expressed gratifica- 
tion at the extensive use the authors made of N.A.C.A. 
reports. He thought they had succeeded well in per- 
ceiving the broad objectives and applications underlying 
the N.A.C.A. work. 

The final discusser was George Ray, of Bell Aircrait 
Corporation, who thought that the procedures devised, 
which were based on thin-skin construction, could not be 
extrapolated to thick-skin construction where different 
types of behavior (e.g., forced crippling) come into the 
picture. Dr. Gatewood agreed that the application of 
the methods presented might have to be limited to the 
types of construction for which the methods were 
originally developed. 


“Some Results of 


Sweptback Wing Structural 
an interesting paper with excellent photo- 


graphs, was well presented by A. L. Lang, Engineer, 
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Aero-Elastic and Structural Research, and R. L. Bis- 
plinghoff, Ass« ciate Professor of Aeronautical Engineer- 
ing, Massachusetts Institute of Technology. The 
authors brought out the fact that static stress and de- 
fection tests have been conducted under laboratory con- 
ditions on a 45° sweptback single-cell beam. The re- 
suits of those experiments were compared with simpli- 
fied theories and, fortunately, indicated that the agree- 
ment, while not perfect, is still completely within ac- 
ceptable engineering accuracy. 

The discussion on this subject was rather lively and 
was started by Marvin Stern, of Republic Aviation 
Corporation, who noted that the authors’ analyses, 
based on a four-flange box, could not give any informa- 
tion concerning the chordwise distribution of normal 
stress and that, therefore, the spar-cap stresses were 
He mentioned some work that he 
had participated in, in conjunction with the Poly- 
technic Institute of Brooklyn, in which a more refined 
picture of the stress distribution was obtained. 

S. Levy, of the National Bureau of Standards, joined 
the discussion to say that the shortcoming mentioned by 
Mr. Stern could be overcome by adding a substitute 
stringer to the idealized structure without any basic 
modification in the method itself. He went on to say 
that the authors were too modest in describing their 


also questionable. 


contribution to the problem and that the modifications 
they had made to his method are, in reality, necessary 
corrections. He remarked further that the method used 
by the authors to correct their experimental data for un- 
wanted root deformations was a precise and rigorously 
correct one. 

Professor Broglio, of Purdue University, wondered 
whether the two energy methods the authors applied to 
the problem gave the same answer. He also wondered 
whether the authors had found a simple relationship be- 
tween stress and strain for the nonrectangular panels in 
the cover of a swept box. 

Charles Libove, of the N.A.C.A., commended the 
authors for investigating a number of different methods 
of solution to the simplified problem. He remarked that 
the recent N.A.C.A. Technical Note No. 2232 the 
speaker had mentioned corresponded closely to one of the 
methods described. He questioned whether the ideal- 
zation of the actual structure into a four-flange box 
should not depend to some extent on the type of load- 
ing, 

At this point the meeting was apparently running be- 
hind schedule, and at the insistence of the Chairman 
discussion was curtailed. It was evident that many 
more ideas could still have been exchanged. 

“Buckling from the Standpoint of Dynamics,’’ the 
last paper, was presented by N. J. Hoff, Head, Depart- 
ment of Aeronautical Engineering and Applied Me- 
chanics, Polytechnic Institute of Brooklyn. This paper 
was certainly masterfully presented, and, while your 
commentator is a schoolmate of Dr. Hoff, he regrets 
that he is not one of his pupils. Again, the abstract is so 
good that it is impossible to improve on it, and it is 
given here verbatim. 
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“This paper is a report on an investigation under- 
taken to clarify details of the process of buckling of 
columns compressed in testing machines. The be- 
havior of the column was analyzed by means of the dy- 
namic equations of motion, and the results of the calcu- 
lations were compared with oscillograms obtained in 
column tests. The major result of the investigation is 
that the maximum load recorded in a column test need 
not necessarily be the same as the theoretical instability 
load. Moreover, the buckling process of inelastic 
columns differs radically from that of the elastic 
columns.”’ 

One can only add that Dr. Hoff, in addition to the 
technical aspects of buckling, devoted about half his 
talk to a historical review of the background of the 
static strength of columns loaded in both the elastic and 
inelastic stress ranges. The discussion of this paper was 
thorough, and Marvin Stern again took the lead and 
asked the author whether or not he was acquainted with 
the work of Professor Stoker, of New York University, 
on the stability of columns loaded above the Euler 
load. The author replied that he was familiar with this 
work and that the difference between the two works was 
that Stoker imposed the loading whereas he imposed 
the end shortening. 

Professor C. C. Chang, of The Johns Hopkins Uni- 
versity, congratulated the author on his study and 
stated that the incorporation of dynamics into column 
studies was a step in the right direction. 

Captain Pritchard, Secretary of The Royal Aero- 
nautical Society, commented that he views with pleasure 
the increasing emphasis on dynamics in aircraft struc- 
tural analysis and expressed the thought that a worthy 
aim of the designer would be to design a ‘‘wonderful one 
hoss shay”’ of an airplane that, in the event of a crash, 
would break up piece by piece and then the passengers 
would step out unhurt. 

Dr. John E. Duberg, of the Structures Research 
Division, Langley Aeronautical Laboratory, N.A.C.A., 
in commenting on the paper, took exception to the 
Karman reduced 
modulus analysis gave a complete answer to the prob- 


author’s statement that the von 


lem of the static buckling of inelastic columns. He 
argued that the classic analysis by which von Karman 
obtained the reduced modulus load did not correspond 
to any real situation and that a more realistic analysis 
for the load at which column bending starts was that 
suggested by F. R. Shanley which requires that the load 
He further 
commented that the addition of dynamics to the 


be increased during the initial bending. 


analysis of inelastic column buckling is a forward step 
but that as yet there does not seem to be any firm 
evidence to indicate its significance for aircraft struc- 
tures. 

Dr. Bernard Budiansky, of the N.A.C.A., then com- 
mented briefly, indicating that he felt that several of 
Dr. Hoff’s criticisms of the Shanley concept of static 
buckling were not quite correct. He pointed out that 
the ratio of compressive to bending increments at the 
inception of column bending is not indeterminate, as 
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Professor Hoff implied that it was, but rather is 
uniquely determinate. Furthermore, the strain re- 
versal that occurred in Professor Hoff’s tests before 
maximum column load was obtained is not inconsistent 
with the Shanley concept, as was shown by the calcula- 
tions of Dubert and Wilder. Finally, Dr. Hoff was 
asked to comment on the conjecture that his results for 
dynamic plastic buckling would approach the results of 
Duberg and Wilder as a limit if the rate of loading were 
permitted to approach zero. 

In his reply, Dr. Hoff agreed substantially with Bu- 
diansky’s comments, pointing out that his criticisms 
were mainly directed at the work of Shanley rather than 
that of the N.A.C.A., which he characterizes as correct 
in every respect. Commenting on the conjecture, Dr. 
Hoff said that he was not sure but that he felt it entirely 
possible that the dynamic results might approach 
slightly lower limits for maximum load than those ob- 
tained by purely static analysis. 

Because of lack of time, the author did not answer all 
the discussers’ questions individually but closed the dis 
cussion with some speculation on what significant find 
ings the research might ultimately reveal. 

The success of the Structures Session and the interest 
of the audience, speakers, and discussers was so great 
that the chairman asked whether or not some of the 
people wanted to devote part of the lunch hour to a 
further exchange of ideas. It was surprising to this re 
porter and gratifying to the Chairman that no one leit 
the room, and the meeting adjourned at 12:45. Con 
gratulations to all of the participants! 


Atmospheric Turbulence Session 


This session, conducted in cooperation with the 
American Meteorological Society, was ably managed by 
Brig. Gen. Donald N. Yates, U.S.A.F., Assistant 
Deputy Chief, Staff—Development Hdgs., U.S.A.F. 
(President, American Meteorological Society It is 
this reporter's understanding that the choice of topics 
was left completely to the discretion of our weather- 
predicting friends. Last year a similar session was the 
highlight of all the meetings because one of the speakers 
was the famous rainmaker, Dr. Langmuir. This year 
the choice of papers was not too fortunate. The first 
two could interest the aeronautical engineer. The last 
three were certainly papers that could not be appreci- 
ated by the pilot or the practical weather man 

In particular, “Spectral Theory of Turbulence in 
Shear Flow,’ by Chan-Mou Tchen, Physicist, National 
Bureau of Standards, was extremely difficult to follow, 
because of the rapid delivery and inadequate micro- 
phone technique; also, it required mathematical 
knowledge far beyond that taught to either aeronautical 
engineers or to meteorologists. 

The best of these papers was the second one, ‘Fre 
quency Distributions of Velocities in a Turbulent 
Flow,” by F. N. Frenkiel, Applied Physics Laboratory, 
The Johns Hopkins University, in which the relation 
ship between the frequency distribution of velocities 


1951 


projected on a plane independently of their cirections jp 
the plane was measured by a conventional atiemometer 

Another paper, “Some Measurement oj Vertical 
Diffusion in the Free Atmosphere,”’ by Lester Machta 
U.S. Weather Bureau, was highly informative, since, " 
general, it is not known that the earth exhales radon, a 
radioactive gas, both from land and water. The theory 
assumes that a steady state exists in which the upward 
diffusion balances the loss due to decay, so that from the 
vertical distribution of radon one may deduce the co. 
efficient of vertical eddy diffusion. The source of radon 
is found to be far from ideal for the purposes of the ey. 
periment, but this difficulty is, in part, overcome by 
averaging the observations. The resultant distribution 
of radon with height up to about 30,000 ft. suggests a co- 
efficient of vertical eddy diffusion which is greater than 
normally observed near the earth's surface. 

The last two papers, ‘‘On the Mechanism of Turbulent 
Momentum, Heat and Water Vapor Transfer in the 
Atmospheric Surface Layer,” by Heinz Lettau, Geo- 
physical Research Directorate, Air Force Cambridge 
Research Laboratories, and ‘“‘Averaging Processes and 
Reynolds Equations in Atmospheric Turbulence,” by 
J. Kampé de Fériet, University of Lille, France, and 
Visiting Research Professor, University of Maryland, 
will have to be read by those interested in these matters 
because your reporter is not qualified to comment upon 
them. In comparison with other sessions, there was 
little discussion. 


Aeroelasticity Session 


This session was under the fine chairmanship of 
Martin Goland, Chairman, Engineering Mechanics 
Division, Midwest Research Institute, who is the engi- 
neer first to introduce the word ‘‘aeroelasticity” in 
aeronautical parlance. 

‘Theoretical Investigation of Several Types of Single 
Degree of Freedom Flutter,’ by Harry L. Runyan, 
Herbert J. Cunningham, and Charles E. Watkins, 
Vibration and Flutter Branch, Dynamic Loads Dr 
vision, Langley Aeronautical Laboratory, N.A.C.A, 
was read by Harry Runyan. He concludes that asa re- 
sult of a series of interesting experiments there 1s 
definitely existence of single degree of freedom pitching 
flutter on an unswept wing both at low and high speeds. 
He also dealt with specific problems such as: (a) pitch- 
ing oscillations of an unswept wing, oscillation of an 
aileron about its hinge axis, and bending oscillation of a 
swept wing, all in subsonic streams; (b) pitching of an 
unswept rectangular wing, pitching of a delta or tr- 
angular wing, and oscillations of an aileron about its 
hinge line, all in supersonic streams. 

Mr. Ashley, of M.I.T., mentioned that, if one con- 
siders additional degrees of freedom, the stability of 
systems will then increase. He also said that it is dif- 
ficult to generalize about flutter. W.H. Keen, of the 
N.A.C.A., questioned the full validity of the calcula- 
tions, since the authors assume in their matheiatical 
presentation that the problems can be linearized. 


This, 0! 
times 1 

“Inv 
by Mai 
Wrisle 
search 
\assa 
terest 
The al 
the fa 
larger 
picke 
turba 
them 
and 
meth 
spon 
ing | 
cept 
of 

T 
is pl 


resu 


sati 
esti 
var 


tes' 


ap 
by 
m 
in 
b 
le 
p 
1 
{ 


rections in 


Cmometer 
Vertical 
r Machta 
since, jn 
radon. 
Phe theory 
1e upward 
t from the 
ce the eo. 
€ of radon 
of the ex. 
rcome by 
stribution 
a co- 


‘ater than 


Purbulent 
er in the 
au, Geo- 
unbridge 
-sses and 
nce,”’ by 
nee, and 
‘aryland, 
Matters 
ent upon 


lere was 


iship of 
echanics 
he engi- 
ity” in 


f Single 
unyan, 
‘atkins, 
ids Di- 
A.C.A,, 
as a re- 
here 1s 
itching 
speeds. 
pitch- 
of an 
on of a 
r of an 
or tri- 
its 


-COn- 
ity of 
is dif- 
f the 
Icula- 
atical 
rized. 


| 


LAS. NINETEENTH 
This, of course, 1s a convenient simplification but some- 
times may not be in accord with actual physical facts. 

“Investigation of Flight Flutter Testing Techniques, ”’ 
by Martin D. Schwartz, Senior Engineer, and Donald L. 
Wrisley, Engineer, Aero-Elastic and Structures Re- 
search, Department of Aeronautical Engineering, 
Massachusetts Institute of Technology, was also an in- 
teresting paper. It was presented by Mr. Schwartz. 
The authors’ main difficulty in collecting their data was 
the fact that it is difficult to obtain response signals 
larger than what is commonly known as “‘hash”’ signals 
picked up from random aeronautical and electrical dis- 
turbances. A wind-tunnel program was instituted by 
them to determine how the technique could be improved 
and applied to a typical model wing. Two excitation 
methods were selected for development. Sinusoidal re- 
sponses of suitable magnitude were obtained by install- 
ing large rotating unbalances in tip tanks; also, ac- 
ceptable response amplitudes were provided by the use 
of externally applied force pulses. 

The investigation demonstrated that either technique 
is practical for in-flight excitation. From the numerical 
results, the magnitude of excitation required to produce 
satisfactory amplitudes on current aircraft types was 
estimated. The relative merits of each method under 
varying circumstances were discussed in the light of the 
test results. 

Mr. Lombard and Dave Miller discussed servomotor 
applications, and there were also interesting comments 
by Lee Wasserman, of Wright Field, who recounted his 
experiences and was not quite convinced that the in- 
yestigators’ theories and experiments are applicable to 
He also mentioned that the mathe- 
matics of flutter prediction has advanced considerably 


transonic speeds. 


jn the last few years, but he urged that pressure distri- 
bution also be taken into account. 

Holt Ashley, of M.I.T., voiced the opinion that the 
lack of knowledge of pressure distribution killed more 
people than flutter. The discussion seemed to gather 
speed, and many other engineers wanted to comment. 
Unfortunately, time was running short, and the meeting 
had to go on with the third and last paper, ‘‘ Determina- 
tion of Elastic Wing Aerodynamic Characteristics, by 
William J, Gaugh and Joseph Kk. Slap, Aerodynamicists, 
Northrop Aircraft, Inc. 
speaker with a fine sense of humor, provided a mathe- 


Mr. Gaugh, an excellent 


matical treatment of this problem by taking certain 
equations in his theories and developing them into 
series. By taking only two terms, he obtained a correc- 
tion factor. This value can be used to approximate the 
aeroelasticity effect on the stability derivatives or hinge 
moments obtained from any aeroelastic equation. Wind- 
tunnel data were presented, and they agreed surpris- 
ingly well with the calculations. The mathematical 
treatment is extremely elegant, and the paper is well 
worth reading. 

Mr, Gaugh gave a definition of what an aeroelastic 
engineer should be. With an unusual sense of humor he 
defined him as a skier who, going down a steep slope 
after 1 year’s instruction, can simultaneously play a 
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Mendelssohn violin concerto, having learned the violin 
about 6 months before. Aeroelasticity is, indeed, one 
of the more challenging branches of aeronautical engi- 
neering, since it involves a deep knowledge of all the 
latest mathematical aids; a fine background in aerody- 
namics and physics; and, most important of all, com- 
mon sense. 


Supersonic and Hypersonic Aerodynamics 


The two sessions, Supersonic and Hypersonic Aero- 
dynamics, can be lumped together, since it is really only 
a convention to divide this branch of aeronautics into 
two parts. At the present time, anything up to, and in- 
cluding, Mach Number 5 is supersonic; all speeds above 
it are classified as hypersonic. 

Francis H. Clauser, Chairman, Department of Aero- 
nautics, The Johns Hopkins University, presided at the 
Supersonic Session and the first paper was ‘Damping in 
Pitch of Bodies of Revolution at Supersonic Speeds,”’ by 
C. B. Smith, Project Engineer, and Beverly J. Beane, 
Analytical Research Department, United 
Aircraft Corporation. This paper was ably read by the 
first author, who analyzed the fact that a body of revolu- 
tion of a supersonic missile, for example, may contribute 


Engineer, 


a damping moment that is greater than that produced 
by the wings and the stabilizing surfaces. 

From the discussion, it appeared to your reviewer 
that these facts have been known for a considerable 
length of time and originated with some airship re- 
searches conducted by Dr. Munk, who, many years ago, 
was interested in this craft. The discussion almost 
went on a tangent, and the old controversy of airship vs. 
large airplane came to the fore. It was adroitly parried 
by Dr. Munk, and the meeting proceeded to the second 
paper, “The Lift Distribution on Low-Aspect-Ratio 
Wings at Subsonic Speeds,’ by H. R. Lawrence, As- 
Head, 
Cornell Aeronautical Laboratory, Inc. 


sistait Aerodynamic Research Department, 
This paper, 
which contains some interesting mathematical specula- 
tions, was well presented, although in spots the mathe- 
This can 


happen when the listeners are composed of two groups: 


matics obscured the true physical meaning. 


people who are fond of mathematics and others to whom 
an integral equation means nothing but symbols. Dur- 
ing the discussion, questions were asked concerning 
what would happen if nonlinear effects were taken into 
consideration, but lack of time prevented the develop- 
ment of these thoughts. 

The third paper, ‘‘A Limiting Case for Missile Rolling 
Moments,” by Ernest W. Graham, Consultant in Aero- 
dynamics, Santa Monica Plant, Douglas Aircraft Com- 
pany, Inc., showed excellent preparation, and this re- 
viewer was particularly pleased to note that the Art De- 
partment of Douglas had made _ three-dimensional 
slides of cruciform wings which were magnificent and 
enabled the average aeronautical audience to appreciate 
the fact that Mr. Graham linearized missile rolling 
moments and studied them for the limiting case in which 


an infinite number of wings are symmetrically arranged 
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M=2.74 


Fic. 2. 


around a circular cylinder. This case is simple to 
analyze and is physically interesting for comparison with 
wing systems that have large interference effects. The 
analysis is independent of Mach Number and of the 
longitudinal shape of the wing system. He suggested 
that, for rolling moments, this limiting case provides a 
useful comparison with nonplanar wing arrangements, 
many of which are difficult to analyze. 

The last paper, “Interrelationship Between Boundary 
Layer and Base Pressure,’ by H. H. Kurzweg, Chief, 
Aeroballistics Division, U.S. Naval Ordnance Labora 
tory, White Oak, Md., was, in this reviewer's opinion, 
the most interesting one, and the presentation was 
lively. Excellent schlieren photographs illustrated this 
paper. (One of Mr. Kurzweg’s photographs is repro 
duced herein as Fig. 2.) 


The investigations further showed the close conne 


tion of the base-pressure problem with other viscous 
effects 


the surface friction and heat transfer. There- 
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P=4.0 Atm 


Wake shapes of projectiles with laminar or turbulent boundary layer. 
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fore, it appears that theoretical approaches to calculate 
base pressure must be made using the characteristic 
properties of the boundary layer. 


Parenthetically, the reviewer wishes to remark that 
the always excellent N.A.C.A. has serious competition 
in the staff of the U.S. Naval Ordnance Laboratory. 
Their papers were extremely well prepared, demonstra- 
tion material was of high grade, and delivery was of 
high caliber. 


R. J. Vullenz, of Consolidated Vultee Aircraft Cor- 
poration, and others discussed the paper, and the chait- 
man concluded the discussion by saying that the differ- 
ence between the interrelationship referred to above in 
supersonic flow as compared to the subsonic can be ex- 
plained by the nonlinearity that probably exists at high 
Mach Numbers. He stated, however, that this is a con- 
jecture and that further researches will have to be carried 
out to prove definitely this point. 
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Dr. C. C. Furnas, Director, Cornell Aeronautical 
Laboratory, Inc., was chairman of the Hypersonic 
Session. He ably summarized the whole status of 
Hypersonic Aerodynamics as it exists today and gave 
the floor to the first author of a joint paper by Stanford 
g, Neice and Dorris M. Ehret, Ames Aeronautical 
Laboratory, N.A.C.A., who discussed the fact that the 
hypersonic similarity law, as developed by Tsien and ex- 
tended by Hayes, for bodies of revolution at zero angle 
of attack can be tested by comparing pressure distribu- 
tions obtained using the method of characteristics. 
The results indicate that, in spite of the assumption 
made in its development, the hypersonic similarity law 
is valid for relatively wide ranges of Mach Number and 
fineness ratio. 

Another splendid contribution to the knowledge of 
hypersonics, “Summary of Recent Experimental In- 
vestigations in the N.O.L. Hyperballistics Wind Tun- 
nel,” was given by Peter P. Wegener, Chief, Hyper- 
ballistics Subdivision III, U.S. Naval Ordnance Lab- 
oratory. He gave a description of the 12- by 12-cm. 
wind tunnel, which can operate up to 60 atmospheres 
and 500°C. The author brought out the fact that, at 
very high Mach Numbers, liquefaction of air can take 
He showed 
methods of avoiding such phenomena and also gave pre- 
liminary criteria of operating conditions to achieve uni- 
form flow suitable for test purposes. Remarks on the 
aerodynamic characteristics of simple bodies, boundary 


place, seriously affecting the true results. 


layers, diffuser efficiencies, and testing problems in a 
Mach range from 5 to 10 concluded the paper. 
“Exploratory Wind-Tunnel Investigation of Wings 
and Bodies at WV = 6.9,” by Charles H. McLellan, 
Head, 11-Inch Hypersonic Tunnel Section, Langley 
Aeronautical Laboratory, N.A.C.A., was the next paper. 
Mr. McLellan appeared somewhat nervous at the be- 
ginning of his presentation (perhaps because he saw Dr. 
von Karman in the first row), but, once over his stage 
He talked about re- 
sults of an exploratory investigation of wings and 


fright, his delivery was smooth. 


bodies at a Mach Number of 6.9 in the Langley 11-in. 
hypersonic tunnel. Force pressure-distribution 
data were obtained on a square and a triangular plan- 
form wing having 5 per cent thick diamond sections, on a 
cone cylinder body of revolution, and on a flat-bottomed 
or half-cone cylinder body. 

The last paper, ‘Recent Investigation of Tempera- 
ture Recovery and Heat Transmission on Cones and 
Cylinders in Axial Flow in the N.O.L. Aeroballistics 
Wind Tunnel,” by Gerhard R. Eber, Chief of Thermo- 
dynamics Subdivision, U.S. Naval Ordnance Labora- 
tory, dealt with the temperature recovery factors and 
heat coefficients of cones and cylinder bodies up to, and 
including, Mach Number 5. He was well prepared, and 
the treatise could have produced a serious discussion. 
Unfortunately, the meeting had to be adjourned. 

This reviewer feels that the session was extremely 
Valuable to the general I.A.S. membership in that it 
applied to the related science of external ballistics. 
Since guided missiles are a borderline case between 
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ordnance and aeronautics, it is most important that the 
Institute gave the aeronautical engineer a chance to in- 
crease his knowledge on this modern subject. 


Air Transport Session 


The Air Transport Session’s chief navigator was 
Otto E. Kirchner, Director, Operational Engineering, 
American Airlines, Inc., veteran air-line executive. 

“Some Meteorological Problems Indicated for Jet 
Transport Operation at 40,000 Ft.’’ was presented by 
H. T. Harrison, Jr., Manager of Weather Services, 
United Air Lines, Inc. He introduced the audience to 
many of the concepts of jet streams in the atmospheric 
layers in the region of the tropopause. These jet 
streams are layers of high-velocity air currents, re- 
stricted in depth and width and associated with tur- 
bulence at its edges. The paper reminds one of the dif- 
ficulties of forecasting to the tolerances used at present. 
If the limits are made broader, then the reserve fuel re- 
quirements will have to be increased. This is especially 
critical in jet operation (for complete paper, see page 
52 of this issue). 

Joseph Lyman and George B. Litchford, Aircraft 
Radio Research Department, Sperry Gyroscope Com- 
pany, presented ‘Distance Measuring 
(D.M.E.) for the Terminal Area.” This paper brought 
out the necessity for some clarification in the use of 


Equipment 


abbreviated terms for describing air traffic equipment 
The use by C.A.A. and the Sperry 
Company of Distance Measuring Equipment (D.M.E.) 
in the future is sure to lead to confusion and misunder- 


and procedures. 


standing, since the two schemes are dissimilar. 

Some members feared that the anticipated rate of 
To obtain 
safely high: utilization, the authors made it clear that 
their work was not in any way in conflict with present 
C.A.A. plans. It will supplement it when such control 
for terminal areas is needed. 


landings per hour was highly optimistic. 


For ‘“‘zero-zero”’ landings 
there is no system yet available which is completely 
satisfactory. 

R. W. Rummel, Chief Engineer, Transcontinental 
and Western Air, Inc., gave a historical review of the 
development of pressurized cabins, stressing the fact 
that T.W.A. has considerable experience in this art. 
Pressurization is a costly undertaking both from a 
capital outlay point of view and cost of operation and 
maintenance. ‘The overhauling of supercharges is ex- 
pensive. Failure rates are high, and improvement of 
detail design is desirable. Other air-line representatives 
disagreed that passengers had to be convinced of the ad- 
vantages of pressurization. According to Mr. Rummel’s 
observations, when superchargers are inoperative, the 
travelers complain bitterly. Some discussers suggest 
that in the new designs the cabin altitude should be 
lowered. 

The last paper, ‘Fatigue Problems in Transport Air- 
craft,’’ was presented by W. T. Shuler, Chief, Structural 
Section, Airframe and Equipment Branch, C.A.A. He 
pointed out that air-frame fatigue failures constitute a 
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serious nuisance but usually do not offer a threat to air- 
worthiness. The discussion showed that the science of 
metallurgy has so far not produced irrefutable criteria 
enabling the structural engineer to establish realistic 
fatigue limits. Data are being accumulated, and it is 
expected that a solution will be found in the not-too 
distant future. 


Flight Safety Session 


Whenever a paper deals with human problems, one 
can rest assured that the meeting hall will be filled to 
capacity, and that is exactly what happened at the meet 
ing on Flight Safety under the direction of Jerome 
Lederer, Director of The Daniel and Florence Guggen 
heim Aviation Safety Center at Cornell University 
The chairman is a veteran safety engineer, who has 
spent most of his professional life in the analysis and im 
provement of safety records in aeronautics. 

C. Christenson discussed “Some Special Aspects of 
Air Transport Safety.” One could not find a better 
qualified speaker than Mr. Christenson, who is now 
Flight Safety Engineer for United Air Lines, Inc., and 
has been with them for many years. The author is a 
Captain of the Mainliners and has to his credit the 
fantastic number of 15,000 pilot-hours, in which he 
covered roughly 38,000,000 miles—a most enviable 
record. The main theme of his talk, which was pre 
sented with great poise and dignity, was that accidents 
can be eliminated in scheduled air transports. This 
fact can be accomplished if airplanes are designed not 
for top performance but for utmost safety. He pointed 
out that it is entirely wrong to design an airplane, ré 
lease it after some flight testing to the air lines, and let 
the air line modify it as they see fit. He mentioned that 
the public does not want to fly in an experimental ait 
plane. Among other interesting features, he mentioned 
the fact that in many instances the designing engineers 
evolve procedures to be followed by the pilots which are 
only “crutches for poor design.’ Similarly, the ce 
mand for accuracy and dispatch under emergeney pro 
cedures should not be used to cover up inadequate ce 
sign. 

In summary, Mr. Christenson emphatically pleaded 
“Design more, invent less..”. Dr. Edward Warner com 
petently summarized this paper by stating that de 
signers should anticipate “what will happen ii 
He suggested that they take advantage of the accumu 
lated statistical experience, being aware that a change 
of one single parameter in a complex situation may dis 
proportionately affect the resulting sum. Mr. Christen 
son then added that airplanes should not be designed 
for the superpilot but should be built in such a way that 
the marginal pilot can still fly them safely. He ex 


plained that, because of the unpredictable human fac 
tor, the superpilot may temporarily become marginal. 
If it were not for the fact that there were two additional 
interesting papers scheduled, your reviewer and_ the 


rest of the audience would have questioned the autho, 
and discussed his paper to the end of th« 
R. Modley, Research Consultant, Aircra 


Association, talked on ‘Comparative Si 


ession, 
Industries 
ificance of 
Transport Safety Statistics.’ This paper was startling 
to those who think in terms of standard statistics oy 
who believe that there is one death per 100,000.00 
passenger-miles. The major shortcoming of this stand. 
ard lies in the fact that it omits from consideration djs 
abling injuries. If one takes into account thx disabling 
injuries produced by railroads, buses, and passenger 
cars, the transport airplane looks much safer than jt 
first appeared to be. Dr. Munk did not agree with this 
thesis and philosophized on accidents and _ statistics, 
closing his argument by saying that, since there are no 
pedestrians in the air, one cannot apply statistics to the 
nonexistent. Most of the listeners, however, felt that 4 
further study of Mr. Modley’s ideas might give a more 
realistic picture and certainly could be used to counter 
act some of the tasteless advertising that one occasion 


ally sees. 


The last paper, ‘Human Engineering for Air Safety, 
was presented by an old friend of the Institute and an 
expert in his field, Dr. Ross A. McFarland, Associate 
Professor of Industrial Hygiene, Harvard School of 
Public Health. He said that the safety record in 
scheduled air transport flying suggests that current re 
search should be devoted tothe subtleties of the problem, 
such as the prevention of near accidents and the antici 
pation of new problems. The paper analyzed the con 


flicting interests of the aircraft designer, the air-line 


operator, and the air crews in establishing wider margins 
of safety. He emphasized design problems relating to 
high-speed high-altitude flying in current and future 
transport models. 


L’Envoi 


The trip to the Special Devices Center, U.S. Navy, at 
Sands Point, being a classified visit, cannot be de 
scribed here. All your reporter can say is that it co 
incided with his sending in his income tax for 1950, and, 
as a result of the demonstrations and lectures, the pay 
ment did not hurt at all. 


What 1951 will bring nobody knows. Will there be 
a meeting in 19522? Your guess is as good as your com- 


mentator s. 


Pardon the appending of a personal note; one thing 
I know definitely. I will not be your reporter next 
vear. I like to write. I considered it a great privilege 
to comment without editorial directives on your ef 
forts, but I have written myself out. If you say so, and 
if I am still alive, I will comment on our Silver Anni 
versary Meeting 6 years from now. I hope I hav been 


of service to you. My sincere compliments to the chair 


men, authors, discussers, members, officers nd the 
staff of the I.A.S. 
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MILITARY 
RESEARCH AND 
DEVELOPMENT 


by 
PHILIP B. TAYLOR* 


Excerpts from a 
Luncheon Address at I.A.S. 
Nineteenth Annual Meeting 


INTRODUCTION 


a ew SIZE AND SCOPE of the military research and 
development program in this country today is 
that this 
program engages the services of about two-thirds of the 


rather startling. Rough estimates show 


nation’s scientists and engineers and accounts for 
nearly two-thirds of the entire national expenditure 
for research and development. These percentages are 
expected to go even higher. 


“A program of this magnitude, involving about 
11,000 separate projects, warrants the most careful 
guidance and thorough coordination at all levels to 
attain the greatest possible effectiveness, and the Re- 
search and Development Board was established to do 
this job. 


“Secretary of the Navy Forrestal and Secretary of 
War Patterson chartered the Joint Research and De- 
velopment Board in June, 1946. Because of his long 
experience in the field, Dr. Vannevar Bush agreed to 
undertake the establishment of the new Board. In the 
vear and a half preceding unification, the Joint Research 
and Development Board demonstrated that it filled a 
definite need, and it was subsequently given statutory 
authority by Congress in the so-called ‘Unification Act’ 
of 1947, 


ume, and it has continued in operation as the Research 


The ‘Joint’ was dropped from its name at that 


and Development Board. Organizationally, it is located 
ata staff level to the Secretary of Defense, coequal with 
the Joint Chiefs of Staff, the Munitions Board, and the 
War Council.” 


* . 
Chairman, Committee on Research and 


Development Board. 


Acronautics, 


ORGANIZATION AND \IEMBERSHIP 


“Dr. Karl T. Compton succeeded Dr. Bush as Chair- 
man of the Board, and the present Chairman is William 
Webster. 
Board is made up entirely of part-time members from 


Except for the Chairman, the seven-man 
the three departments. These are a civilian assistant 
secretary or under secretary and one military officer 
The 
administrative and staff work of the Board is carried 


from the Army, the Navy, and the Air Force. 


on by the Secretariat, headed by Dr. Eric A. Walker 
as Executive Secretary. 


“The R.D.B. operates through 15 technical com- 
mittees, representing a breakdown of the military re- 
search and development program into the principal 
fields of effort. 
the 
Biological 


The committees at the present time 
Atomic 

Warfare, 
Fuels 


are following: Aeronautics, 
Warfare, 


Materials, 


Energy, 
Chemical Electronics, 


Equipment and and Lubricants, 
Geophysics and Geography, Guided Missiles, Human 
Resources, Medical Sciences, Navigation, Ordnance, 
Scientific and Synthetic Analysis, and Technical In 
formation. The chairman and members of these com- 
mittees serve on a part-time basis and comprise civilians 
from industrial and academic life and senior military 


officers from military departments.” 


COMMITTEE ON AERONAUTICS 


“Our duties are all in the category of advising the 
Board itself and stem directly from the Board’s re- 
sponsibilities. These can be broadly summarized as 
follows: to ensure that there are no gaps in our pro- 
gram, as well as no unwarranted duplication of effort; 


to ensure that there is proper relative emphasis on all 
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phases of our program; and to estimate for the opera 
tions people the strategic capabilities that they can 
expect in service from the weapons we are developing 

“To accomplish these duties, our yearly work calen 
dar has four major tasks. These are the preparation 
of a Program Guidance Report and the preparation 
of a Technical Estimates Report, the Budget Review, 
and the Facilities Review. In addition, of course, we 
catch a good many fire drills and one-shot items, 


which result from day-to-day changes in plans and re 


PROGRAM GUIDANCE 


.. .Our annual cycle of operations can be considered 
to start with the preparation of a Program Guidance 
Report. 
concerned with research and development activities 


The purpose of this report is to provide those 
affecting the mission of the Department of Defense 
with the best available guidance for their research and 
development programs. The document is to assist 
the agencies of the Department of Defense in the 
preparation of their research and development budgets 
and is the point of departure for Research and De 
velopment Board reviews of the research and develop- 
ment programs. Proceeding along the lines | just 
outlined, each of our panels is asked to review its areas 
and to make recommendations as to which programs 
require additional emphasis, which programs should be 
continued at the present rate, and which programs 
should be decelerated. As a basis for these recom 
mendations, the Joint Chiefs of Staff have previously 
furnished us with information regarding the relative 
strategic importance that they attach to the various 
fields of warfare. In addition to this strategic im 
portance rating assigned by the Joint Chiefs of Staff, 
panel considerations must be influenced by the ade 
quacy of currently available weapons and by the 
promise of substantial dividends from further research 
and development efforts. Evaluation of all of these 
factors helps in determining the relative urgency of all 
competing programs. These factors are obviously 
nebulous and in some cases are entirely inadequate. 
One problem that continually faces us, for example, is 
the relative emphasis that should be given to long 
term basic research at the expense of more immediate 
development work. While it is mandatory at this time 


that improved weapons now being developed be 


readied for service use at the earliest possible date, we 
cannot afford to neglect our basic and applied research 
or our development program will eventually become 
sterile. Yet, without knowing what future develop 
ments may stem from the long-term research programs, 
it is difficult to assign a relative importance rating to 
the basic research items. 

“Reports from each of the panels are forwarded to 
our Committee and integrated into a Committee re 
port. Since each panel is most keenly aware of the 
need for additional support in its own area, the in 
tegration of panel recommendations into a Committee 
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report that will fit expected budgets has, in the past 


been a somewhat painful process. However, the pres- 


ent international situation has resulted in increased 
funds for research and development to such an extent 
that dollars may not now be paramount Instead, we 


may soon find ourselves most severely limited by q 
scarcity of technical personnel or of suitabk facilities 
for research and development. 

“Our Committee Program Guidance Report is eo. 
ordinated with other interested committees and js 
forwarded to the Research and Development Board 
Here another integration of committee reports takes 
place, and the detailed recommendations are sun. 
marized in broader terms. 


“The formal Program Guidance Report as finally 
published by the Board is the result of so many in- 
tegrations, coordinations, and summations that it has 
lost much of the detail needed for actual implementa- 
tion at the working level. We find, however, that aa 
interesting phenomenon has occurred. The prepara- 
tion of this report at every level (that is, in the Panels, 
in the Committees, and in the Board) has been ac- 
complished by the military members who are intimately 
concerned with these projects in their daily work and 
by the injection of civilian thinking of the most com- 
petent civilian members that we can obtain. The 
working levels in the Army, Navy, and Air Force 
have therefore had the benefit of round-table discus- 
sions and examinations and of the advice of civilian 
experts who could not be hired on a full-time basis. 
The Research and Development Board has therefore 
accomplished much of its objective before its formal 
report is even published.”’ 


TECHNICAL ESTIMATES 


“A second important task on our Calendar is the 
By its 
Directive, the Research and Development Board is re- 
quired to inform the Joint Chiefs of Staff concerning 
the estimated technical performance and _ estimated 


annual preparation of Technical Estimates 


time schedules of weapons systems proposed for, or in 
processes of, development. The purpose of the Tech- 
nical Estimates is to inform the Joint Chiefs of Staff of 
what militarily significant improvements in weapons, 
equipments, and techniques can be expected to result 
from current and contemplated research and develop- 
ment programs. This report is also being increasingly 
used by service schools in their studies of the impact of 
new developments on military operations 

“In preparing this report we again start out at the 
panel level but with a slightly different slant. The 
Joint Chiefs of Staff are concerned with the overall 
that is, the 
including its engines, armament, and equipment. We 


performance of the end weapon urplane, 
try to present our estimates of future performance, 
therefore, in terms of the complete airplane rather than 
in terms of the individual components. This not only 


requires that our panels work closely with one another 
1d 
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MILITARY RESEARCH 
groups compt sed of representatives from the Com- 
mittees on Ordnance, Electronics, and Guided Missiles, 

as well as Aeronautics. Since most of the new air- 
craft prototypes now being developed will not see serv- 
ice use for several years, the job of making short-range 
estimates is not too difficult. As we get further into 
the future, however, we must extrapolate past experi- 
ence and keep our fingers crossed.”’ 


BUDGET REVIEWS 


‘A third duty of the Committee is the annual review 
of the military research and development budget. 
[he proposed budget prepared by the Departments 
normally reaches us in the Spring and reflects in terms 
of dollar figures the broader recommendations pre- 
viously contained in our Program Guidance Report. 
In the recent past, when economy was the watchword, 
Dollars were 
scarce, and every effort was needed to make sure that 


these Budget Reviews were important. 


the available nourishment was equitably distributed to 
all members of the family. Although we could not 
progress as fast as desirable, we had to maintain a 
balance of effort in all parts of the aeronautics field to 
obtain the most effective end weapon, since the end 
weapon is only as good as its weakest component. As 
| said before, however, dollars are now becoming more 
available and may not be our most severe limitation. 
Current thinking is that the Budget Review may be 
superseded by a Technical Review, and we may be able 
to devote more of our time to the technical soundness 
of programs and to the coordination of technical 
I believe 
that we will still have to talk in terms of dollars, how- 
ever, since they are the most readily usable yardstick 
of effort.” 


personnel and facilities to carry them out. 


FACILITIES REVIEW 


“A fourth task with which our Committee is con 
cerned is the review of proposals for new research and 
development facilities. As you know, a sizable part 
of our research and development program is carried out 
in Government facilities. Large air stations such as 
Muroc and Patuxent are needed for testing new air- 
craft developed by all military contractors; labora- 
tories such as Wright Field and the Naval Air Material 
Center at Philadelphia are used to evaluate the con- 
tractors’ products; and large engine test facilities, 
such as the ones being built at Trenton and at the 
Amold Engineering Development Center, which could 
not be financed by any private contractor, must be 
constructed by the Government and made available to 
industry. 

“Funds for building these new facilities and for im- 
proving existing facilities are separately appropriated 
i the annual Public Works budget. Our job is to try 
to match the technical capabilities and the readiness 
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date of these proposed facilities with the planned 
programs that will require them, with the availability 
of technical personnel to operate them, and with the 
programming of funds to support them. Here again, 
the work starts at the Panel level. Our Facilities 
Panel carries the ball, and, by means of numerous field 
trips for familiarization and by consultation with 
other panels having cognizance of the planned work 
load, they must produce a single priority list integrating 
the construction proposals of the three services. The 
priority list approved by our Committee is later in- 
tegrated with those of other Committees into a single 
R.D.B. priority list of 
facility proposals. 


research and development 
This list is then forwarded to the 


Munitions Board for inclusion in the Public Works 


’ 


budget.’ 


CONCLUSION 


It is difficult to evaluate the jobs that the 
Aeronautics Committee and the Research and Develop- 
ment Board are doing. I can say, however, that we 
have. . .as competent and devoted a group as can be 
found anywhere, many of them serving without com- 
The Mulitary Departments have been 
supporting the effort with cooperation and understand- 


pensation. 


ing, and a better job of research and development and 
of effective use of funds has been done than if this 
organized effort were not made. 

“As to the future, I personally hope the Aeronautics 
Committee and the Research and Development Board 
can develop a program heavily weighted toward the 
following policy objectives: 

development effort 


Assign a definite proportion of research and 
say 10 per cent—to basic research, 
and protect this against the inroads of urgent short- 
range development items. 

(2) Continue the development of items of proved 
effectiveness, until a successor takes over, in actual 
We have re- 
cently, I believe, gone too far in our acceptance of 


combat under all conditions of warfare. 


atomic bombs, pushbutton war, and jet engines as a 
solution for all types of combat. 


(3) Hold within reasonable limits the resources 
dedicated to enormously complicated and expensive 
research equipment to avoid unwarranted diversion of 
effort from the objective to the equipment. 

(4) Encourage competitive development of solu- 
tions to difficult problems, but constantly coordinate 
results and limit the number of types prior to produc- 
tion but retain some competition even in production 
items. 

“(5) Last and most important, develop within the 
Government a basis for sustained support of the Re- 
search and Development program, and eliminate pres- 
ent year-to-year budget fluctuations.”’ 
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Some Meteorological Problems Indicated 
for Jet Transport Operation at 40,000 Ft. 


HENRY T. HARRISON* 
United Air Lines, Inc. 


INTRODUCTION 


PLANS BY AIRCRAFT OPERATORS and 
tentative production schedules by th« uc 
turers suggest that we are facing an evolutionary step 
in scheduled air transport in the near future which will 
involve some major changes in our operating philosophy. 
From the present-day cruising levels at 20,000 ft 
and lower with long-range flights, it now appears that 
we may bypass the 30,000-ft. level and go directly to 
the 40,000-ft. cruising level when the long-range jet 
transports are introduced in regular service. It is 
appropriate, therefore, that we consider what is known 
about the climate at that altitude and appraise it in 
terms of its probable effect upon our flight planning 


and operating procedures. In analyzing weather 


patterns at 40,000 ft., this paper will ignore factors 
that may still be present during the take-off-climb 
and descent-landing stages. Those factors will present 
an entirely different type of problem and one that 
merits a separate investigation beyond the li f this 
study. 

Among the weather factors that figure most prom 
inently in affecting the operation of long-range flights 
today, it appears reasonable that we should remove 
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February 


thunderstorms and icing from the list of elements 
While it is known 
Work! that 


vertically bevond 


giving trouble at the cruising level. 
National 


thunderstorm 


from the Thunderstorm Project 


cells often build up 
10,000 and even 50,000 ft., observational evidence 1s 
that 


that only infrequently should we encounter solid walls 


also fairly strong these are isolated peaks and 
of cumulo-nimbus cloud at those heights. It is a fair 


assumption, then, that jet transports will be capable 
of avoiding thunderstorms at cruising level merely by 
With 
regard to icing in supercooled clouds at cruising level 
the 


making brief diversions from normal flight track 


chances of this occurring would seem to be as 
slight as the probability of meeting a solid front of 
10,000 ft. Warm 
cirro-stratus cloud sheets will certainly reach up to that 


thunderstorm clouds at frontal 


altitude at times, but these clouds should hold only a 


minimum of supercooled water droplets, if any at all 


Recent tests by Schaefer? and others have demon- 


strated what appears to be a spontaneous crystallization 


of water drops at temperatures close to 9°, regard: 
less of whether or not ice nuclei are present in the 
atmosphere. As we shall see shortly when the ten 
perature pattern is studied, it will be only on rare 
oceasions that temperatures as high as 39° will be 
encountered across continental United States at 40,000 
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Fic. 1. Median temperature and extreme temperature over U.S. at 18 km. From U.S. Weather Bureau data, 1939-1944 
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2. Frequency distribution of temperature increments at Buffalo at 13 km. From U.S. Weather Bureau data, 1939-1944. 
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If we agree that thunderstorms and icing may be 
eliminated from our considerations, we are left with 
three weather factors that should demand our con 
sideration namely, temperature, wind, and turbulence: 


‘TEMPERATURE 


Temperature will be of interest from the standpoint 
of power-plant performance and possibly from the 
angle of unusual expansion and contraction to which the 
air frame will be subjected within a matter of minutes 
The de Havilland Gazette,* in appraising the effects of 
weather upon the operation of the Comet, has estimated 
that an error of 5°C. in a temperature forecast for 
cruising level will be roughly equivalent to an error of 
10 m.p.h. in the wind forecast and that either will 
result in an error of approximately 8'/. min. in the 
estimated off-to-on time for a 2,000-mile flight. Experi 
ence in this country tends to confirm the assumption 
that the weather forecaster is capable of staying within 
the first tolerance, but there is considerable doubt 
about his ability on wind-speed limits, a point that will 
be discussed again under the wind section. If we look 
at Fig. 1, it can be seen that the range of temperatur 
in any single month at 40,000 ft. can amount to as 
much as 80°C. Day-by-day changes will not be so 
severe as at lower levels, however, because the horizon 
tal thermal gradient notably flattens out considerably 
as we go up from 20,000 to 40,000 ft. A cursory study 
of a file of 200 millibar charts indicates that in only 
rare instances will a single flight of 1,500 to 2,000 mile 
experience a gradient in excess of 10° to 15°C. at 
cruising level. For schedule-planning purposes, it can 
be seen from Fig. 2 that the mean frequency distribu 
tion of temperature is such that summer flights will 
find temperature within a 10°C. range SO per cent of the 
time, but in the spring the curve is much flatter over a 
range of 25°C., which means that power plants will 
give varying performances from day to day. It would 
thus appear that temperature will offer a minor problem 
in maintaining schedule regularity but that weather 
forecasting from the synoptic charts should be capabl 
of staying within a tolerance of *5°C. error in fore 
casting temperature for operational flight-planning pur 
poses. 

For overall exposure to ambient temperature range, 
it appears that jets must expect to run the gamut from 
+115° to LOO°F., or from +46° to 7a s. itis 
even conceivable that individual flights on warm 
summer days will experience a fall in temperature of 
200°F. during the 15 min. or less which will be required 
to reach cruising level after take-off or, conversely, the 
same order of rise in temperature during descent 
Engineers concede that this is a factor to be kept in 
mind but are inclined to feel that violent changes of this 
nature are not likely to prove serious. 

The temperature lapse rate in the upper levels 
carries another interesting implication for jet flights 
by revealing the height and characteristics of the 
tropopause on a mean basis for schedule-planning pur 


APRIL, 


| 
2 
r 6 
4 
0 
hic. 3. Mean temperature lapse rate curves for January, 


Krom U.S. Weather Bureau Report ‘Temperature Frequencies 
in the Upper Air” by Benjamin Ratner. 


poses and on a day-by-day basis for flight planning, 
\s we shall see when we look at the matter of clear 
air turbulence in a later section, there is increasing 
evidence now that the tropopause is going to be signifi 
cant to flying because of its frequent association with 
mildly turbulent air. Looking at Figs. 3 and 4, it is 
apparent that summertime operations at 40,000 ft. 
will be conducted well below the stratosphere but that 
during the colder months of the year jet transports 


will have to penetrate the tropopause almost daily 
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Fic. 4. Average height of tropopause. Computed from U.S. 


Weather Bureau data, 1939-1944. 
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Fic. 5. Sample frequency distribution of wind components at 30,000 ft. in winter. From “Frequency Distribution of Wind Components 
at 30,000 Feet Over United Air Lines System,” April, 1947. 
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Sample frequency distribution of wind components at 30,000 ft. in summer. 


mur 
Fic. 7. 
“Norm 


when 
level. 
Unite: 
with | 


level « 


Wu 
bearit 
by-da 
new a 
in stil 
be for 
in mi 
is to 
that f 
must 
m.p.1 
m.p.1 
airer: 
of 57 
over 
the s 
be fiz 
boun 
note 
patte 
easte 
aloft 
wher 
routi 
west¢ 
wind 
on a 


| \\ 
| 
Ree 
| 
ge 
SEERE 
iy. 


JET TRANSPORT 


la 


Fic. 7. Average isobars at 13 km. From U.S. Weather Bureau 
“Normal Weather Maps Northern Hemisphere Upper Level.” 


when climbing to, or descending from, the cruising 
level. The mean height of the tropopause across mid 
United States will be found at 37,000 ft. in January, 
with cold Polar air troughs and LOWS forcing this 
level down to 20,000 ft. or less for brief periods. 


WIND 


Winds 


bearing on long-range schedule-planning and on day- 


at cruising level will have an important 
by-day flight-planning problems. Even though the 
new aircraft will cruise at speeds of 500 m.p.h. or more 
in still air, wind components of 100 m.p.h. or more will 
be found fairly frequently on most continental routes 
in midwinter. If our yardstick of schedule reliability 
is to be set at SO per cent, it can be seen from Fig. 5 
that flights between New York and Chicago in January 
must allow for westbound headwinds of about 130 
m.p.h. and assume eastbound tailwinds of about 70 
m.p.h. This means, in effect, that our 500 m.p.h. 
aircraft will be scheduled to make good a ground speed 
of 570 m.p.h. eastbound but only 370 m.p.h. westbound 
In the summer (Fig. 6), 
Westbounds would 
be fixed to a headwind of about 65 m.p.h. and east- 
It should be 
noted that the New York-Chicago Airway wind 


over this route in winter. 
the spread will not be so great. 


bounds to a tailwind of about 10 m.p.h. 


pattern is representative only for routes in the north- 
eastern portion of the country where high wind speeds 
aloft are notorious. Jet-stream winds can occur any- 
Where in the country, but the frequency is less and the 
routine day-by-day wind speeds aloft are lower over the 
western and southern portions of the country. These 
wind figures are only tentative because they are based 
on a sampling of 30,000-ft. winds for 1 year, with 
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monthly abnormalities being smoothed out by com- 
puting each monthly frequency distribution on the 
basis of a 90-day period centering on that month. 
Average isobars are available for the 13-km. level, 
however, and it is apparent that the pattern at 40,000 
ft. is similar to that at 30,000 ft., as shown by Fig. 7. 
If we scale off the theoretical ‘‘mean’’ wind from the 
averaged isobars on the 10-km. charts, it is evident that 
the two gradients are nearly identical but with slightly 
higher wind speeds indicated at the upper level. It is 
further evident, from a study of the normal pressure 
maps published by the U.S. Weather Bureau,‘ that the 
prevailing westerlies usually reach their maximum 
speed close to the 40,000-ft. level and taper off steadily 
from that altitude up to at least 60,000 ft. 

For daily flight-planning purposes, it is apparent that 
meteorologists will have to develop new forecasting 
techniques and that the U.S. Weather Bureau will need 
a closer network of reliable RAWIN stations in order 
to meet air-line operational requirements for jet 
flights. With engineers implying that fuel reserves 
for jet transports will have to be closely computed 
because of economic reasons, it is probable that fore- 
cast errors of 20 per cent in mean wind component will 
Where a 10-m.p.h. tolerance is 
satisfactory when dealing with winds of 50 m.p.h. 


be of a critical nature. 


for conventional aircraft, an error of 30 m.p.h. on a jet- 
stream condition of 150 m.p.h. winds at 40,000 ft. 
will be another matter. It is doubtful that present- 
day synoptic methods can stay within that tolerance 
when dealing with the meanderings of jet streams or 
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Fic. 9. Cases of cold LOWS associated with high-level clear air turbulence. From United Air Lines Meteorology Circular No. 34 


with the occasional sudden 180° reversal of winds attend 
ing the development of closed LOWS at upper levels. 
Examples of these map types are shown in several of 
the figures. With better observational data, however, 
and with experience increasing our knowledge of the 
characteristics of jet streams and cold LOWS, there is 
promise that weather forecasters will be capable of 
meeting operational requirements under all but ex 
ceptional developments of windflow aloft. 


TURBULENCE 


The phenomenon of clear air turbulence at high levels 
has been receiving increasing recognition in the past 
several years as a result of our operational experience 
with pressurized equipment flying at the 20,000-ft. 
level and, more recently, as a result of a research project 
conducted in Europe over a 2-year period by British 
European Airways.® 
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Fic. 10. Cases of moderate to severe clear air turbulence above 15,000 ft. with jet streams. Cases of jet streams associated with high-level 
clear air turbulence. From United Air Lines Meteorology Circular No. 34. 


The British European Airways project brought out 
some interesting characteristics of clear air turbulence 
Which will be pertinent to our future flight-planning 
problems. Their flight crews found turbulence always 
occurring completely without warning, being char- 
acterized by a short sharp hammering repercussion on 
the aircraft somewhat similar to the sensation of driving 
a car over railroad ties at high speed. Turbulence was 
generally found in isolated patches that were typically 
about 3,000 ft. in thickness and between 50 and 100 


miles across. In 92,300 miles of flying sawtooth pat- 
terns, 20 areas of appreciable turbulence were en- 
countered which ranged in intensity from appreciable 
choppiness, which would discommode a_ passenger, 
up to a maximum equivalent vertical gust velocity 
of 26 ft. per sec. E.A.S. Even when converted to 
U.S. standards, this figure is well within the range 
of turbulence described by the National Thunder- 
storm Project pilots as “heavy.’' Extrapolating 
the observed data and allowing for the fact that the 
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(from British Baropean 
R. S. D. Report No. 15 


Fic. 11. A European example of high-level clear air turbulence 


associated with a cold LOW. 


Fic. 12. A European example of high-level clear air turbulence 
associated with a jet stream. 


Fic. 13. Contour lines of a steeply sloping tropopause associated 
with a high-level clear air turbulence. 


research planes went out intentionally to seek turby. 
lence, the B.E.A. report estimates that a fleet of 29 
high-speed aircraft might reasonably expect to ep. 
counter a 36 ft. per sec. E.A.S. gust once in 2 weeks 
‘nd a 50 ft. per sec. E.A.S. gust once in 4 years in flying 
over Europe between 20,000 and 40,000 ft. These 
figures are not so severe when converted to U.S. stand- 
ards, but there seems to be little doubt that turbulence 
is going to pose a very real operating problem, A 
preliminary United Air Lines study in 1949° brought 
to light a total of eight cases of clear air turbulence jn 
continental United States over an approximate period 
of 1 year which were described by pilots as ‘‘moderate” 
or “‘severe.”’ No formal program of reporting tur- 
bulence was in effect, however, so we must consider 
that these eight cases represent only those known 
to have occurred. 

The United Air Lines study in 1949 found that all 
cases of moderate to severe turbulence in the clear 
above 15,000 ft. had been encountered under one of 
two unique weather map types as shown on the 500 
millibar chart—one, along or near the periphery of a 
cold LOW with closed isobars aloft, and the second 
along or near the edge of a jet stream where strong 
horizontal gradients of wind speed and temperature 
were observed (see Figs. 9 and 10). In flying over 
90,000 miles with two Mosquito aircraft over Europe 
at levels between 15,000 and 37,000 ft., the British 
project reached about the same conclusion with refer- 
ence to clear air turbulence in that region. The 
B.E.A. report did add two other factors that were 
believed to be significant in determining areas where 
turbulence would be found. (1) Their conclusion 
was that a marked wind gradient in the vertical, 
associated with a strong temperature gradient in the 
horizontal, is perhaps the most likely cause and is in 
conformance with previous theoretical studies of atmos- 
pheric turbulence. (2) They found that half of their 
high level cases of turbulence were encountered within 
2,000 ft. of the tropopause. Again, the suggestion 
was that the basic cause might well be wind gradient 
in the vertical, a condition that is found under some 
types of steeply sloping tropopause as shown in Fig. 
11 or a condition that might be found with the dis- 
continuous type of tropopause which is occasionally 
observed. 

To the forecaster and the flight planner, this is 
obviously only a start toward a solution of the problem. 
While we appear to be able to isolate those cases under 
which turbulence might be found, it is evident that 
turbulence will actually be experienced only in certain 
limited regions under certain types of jet streams, 
cold LOWS, and tropopauses. Even though we learn 
more about the mechanics of this type of turbulence, 
it appears likely that the synoptic forecaster is going to 
experience considerable difficulty in issuing more than 
a negative type of forecast, because the B.E.A. sam- 
plings revealed turbulence as occurring in relatively 
small isolated patches. When we consider the spacing 
of the standard RAOB and RAWIN networks, it is 
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obvious that patches of that size could well occur outside 
the field of observed data and, further, that efforts 
to fill in the gaps by interpolation might give mis- 
leading results. Perhaps our best hope at this time 
is that the forecaster will develop empirical methods 
or be able to inject indirect aerology into forecasting 
methods which will give reasonably accurate results 
until such time as we have acquired sufficient direct 
experience with the phenomenon to permit analyzing 
it in greater detail. 


SUMMARY 


The weather forecasting and climatological problems 
at 40,000 ft. for jet transport operations thus appear 
to shape up as follows: 

(1) Temperature. 
prove entirely satisfactory in preparing accurate fore- 


Current synoptic methods should 
casts of temperature for flight-planning purposes. 
For long-range planning purposes, present knowledge 
of temperature patterns at 40,000 ft. is adequate. 

(2) Wind. 


tic methods must be expanded and refined if we are to 


Observational data and current synop- 
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have accurate forecasting of jet stream and cold LOW 
developments. For long-range planning purposes, 
current climatological data is only tentative but this 
deficiency is already, being corrected. 

(3) Turbulence.—This element is likely to pose a 
complex and continuing problem for the forecaster 
until we learn some of the answers from an accumula- 
tion of operational experience. 
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buckling of Sandwich Cylinders Under 
Axial Compression 


By 
F.K. Teichmann, Chi-Teh Wang, and George 
Gerard 

New York University 


A theory for the buckling of the sand- 
wich cylinders under axial compression is 
formulated, and the resulting differential 
equations are solved. Both the symmetri- 
cal and general circumferential buckling 
are considered. For long cylinders, the 
results of these two theories agree with 
each other as in the case of the buckling 
of homogeneous circular cylinders. The 
buckling stress is presented in a nondi- 
mensional form in terms of parameters 
that are characteristic of the sandwich 
cylinders. The theory is verified experi 


mentally for sandwich cylinders con 
structed of a core material that is weak in 


shear. 


Analysis of the Elastic and Plastic 
Stability of Sandwich Plates by the 
Method of Split Rigidities—I 


By 
P. P. Bijlaard 


Cornell University 


The author gives a detailed but simple 
derivation of his formula of the critical 
thrust for antisymmetrical buckling of 
sandwich plates 


in which Po is the joint critical thrust of 
the single faces (Case 0), P; is the critical 
thrust without taking account of the shear 
deformation of the core (Case 1), and P» 
obtains if only shear deformations of the 
core would occur (Case 2). In computing 
P, and Ps, the flexural rigidity of the 
faces is not taken into account. 

The method is applied to twelve dif- 
ferent cases of loading and boundary 
conditions, for which the reduction coef- 
ficients for buckling in the plastic domain 
are also given and presented in graphs. 
A detailed explanation is included showing 
how the resulting formulas must be used to 


find the critical load P,.,. The critical 


Summaries 


load Pery for wrinkling of the faces is also 
considered. 


Dynamic Analysis of Aeroelastic Aircraft by 
the Transfer Function-Fourier Method 


By 
James B. Rea 


Douglas Aircraft Company, Inc. (Santa 
Monica) 


The purpose of the paper is to outline 
a method for determining in a_ single 
analysis the aircraft flight-path stability, 
the dynamic tail loads, and the flutter 
response of the system. This method 
treats the airplane itself as a servomech- 
anism and is called the Transfer Function- 
Fourier (TFF) method. 

The TFF method is first explained in 
general, followed by simple examples to 
demonstrate the concept of the Transfer 
Function and the use of the Fourier tech- 
nique in obtaining the transient response. 
Also included is a brief summary of the 
history leading to the development of the 
TFF method in the field of automatic 
control. Examples are then given to show 
application of this 
method to the dynamic stability analysis 


the conventional 


of simple feedback servomechanisms and 
automatic control systems. 

The paper then points out that, through 
extension of these fundamental concepts, 
an aeroelastic aircraft may be analyzed 
dynamically by treating it as a multiple 
loop servomechanism with aerodynamic 
and aeroelastic feedbacks. This allows 
many of the methods and “tools” that 
were developed years ago by the electrical- 
servomechanism engineers in their study 
of the dynamic stability of communica- 
tion networks, feedback amplifiers, servo- 
mechanisms, and automatic control sys- 
tems to be applied directly by the TFF 
method to the dynamic analysis of aero- 
elastic aircraft. The paper also points 
out that many of the analysis techniques 
recently developed in the study of the 
dynamics of aeroelastic aircraft by con- 
ventional methods, especially the matrix 
techniques developed in the field of flutter, 
may be applied to the dynamic analysis of 
systems for automatic control. 

Practical examples are then given to 
demonstrate the extension of the TFF 
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method to the dynamic analysis of rigid- 
body and aeroelastic aircraft. These 
examples include: 

(a) A rigid-body longitudinal dynamic 
analysis of an airplane to determine the 
transient maneuvering tail loads de- 
veloped by elevator displacements. 

(b) A longitudinal dynamic stability 
and performance analysis (and a limited 
flutter analysis) of an airplane equipped 
with a mechanical gust load alleviation 
system that is actuated by elastic wing 
deflection. 

(c) A longitudinal dynamic analysis 
of an airplane to determine by a single 
analysis: (1) the stability of the aircraft 
flight path, (2) the dynamic tail loads, 
and (3) the flutter response of the control 
system and the multielastic structure, 
where these responses result from arbi- 
trary gust disturbances or control force 
inputs. (This more complete analysis 
includes the degrees of freedom of the air- 
plane as a whole, its control system, its 
multielastic structure, and aerodynamic 
circulation.) 

In conclusion, the paper points out the 
main advantages of the TFF method and 
makes recommendations for further study 
and development of the method. 


Negative Camber Airfoils for Transonic 
Flight 


By 
Thomas B. Woersching 
The Glenn L. Martin Company 


The potentialities of negative camber 
as a means of increasing airfoil M;,’s 
are pointed out and substantiated by the 
negative lift range of available unclassified 
transonic test data for positive camber 
airfoils. The use of W camber for tran- 
sonic airfoils is proposed as a practical 
refinement of the S camber that yields 
the highest possible M, but suffers from 
intolerably large negative values of Cm. 
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sealed valve enclosures in any type of 
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torque transmission or other uses, Breeze 
experience can quickly provide the an- 
swer... and production can meet your 
requirements. 


A Breeze bellows is dependable be- 
cause each diaphragm is designed to work 
well within its elastic limit. This is ac- 
complished by thorough analysis of each 
application and careful design of the 
bellows to withstand all requirements. 
“Job engineering” each individual type 
eliminates makeshifts, assures efficient 
performance. 


Breeze bellows are made in stainless 
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The NACA 847B110 airfoil, when jp. 
verted, has the suggested W camber line: 
is the best transonic airfoil for which high 
subsonic test data are available; and js 
proof of the proposed W camber concept 
Negative camber airfoils with positive 
values of Cm, are proposed to eliminate 
longitudinal “tuck under’”’ instability 
transonic 


Negative camber air. 
foils provide greater structural thickness 
than a thinner symmetrical airfoil hay- 
ing the same upper surface curvature 
Ci,,, and Me. 


The theoretical characteristics at M, 
= 0 of two W camber airfoils derived for 
use at transonic Mp’s are presented 
The estimated M,’s are about 0.864 at 


C, = 0.2. 


On Turbulent Fluid Motion 


By 
Max M. Munk 
Naval Ordnance Laboratory 


Turbulent fluid motion is a daily and 
common experience, and still it comes as 
a surprise to the inquisitive student of 
hydrodynamics. It came to him as a 
surprise even in the early period of bound- 
ary-layer study at a time when the pos- 
sibility of turbulence had already been 
well recognized. By now we are resigned 
to the frequent occurrence of turbulence 
but have still to suppress the feeling of 
slight mental frustration or incongruence 
whenever we give serious thought to it. 
In spite of half a century of intense mathe- 
matical effort, the frequent instability of 
laminar flow is not clearly understood, and 
turbulence has not been laid bare as a 
simple consequence of the kinematics and 
So far it has been 
denied to our inquisitive minds to see 


dynamics involved. 


turbulence clearly, distinctly, and_ in- 
tuitively as a direct consequence of the 
underlying laws of motion. 

There are presented in this paper some 
broad thoughts toward clarification of the 
turbulence problem. There are thoughts 
that may perhaps suggest to one or the 
other reader a more precise and perhaps 
more heuristic inquiry. These thoughts do 
not fully satisfy. They carry the inquiry 
forward without bringing it to full con- 
Still they set the mind a litt 
bit at ease and blunt the edge of consterna 


clusion e 
tion and frustration. 

The arguments will be chiefly directed 
to the straight channel flows of the in 
compressible fluid, which are the plan 
Couette flow and the Poiseuille flow 
These are the simplest cases, but the terri 
tory of inquiry is much broader and the 
thoughts presented are, indeed, fairly 
general. Also, in this paper, it will not be 
necessary to give much attention to the 
three-dimensional aspect of the flow; the 
present issue is basically two-dimensional. 
Actual turbulence is, of course, always 


three-dimensional. 
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How to keep fumes from 
bothering a plane's nose 


ens at Lockheed were faced 
with a tough sealing problem. 
Gasoline fumes from the Neptune's 
bom) bay fuel tanks had to be kept 
completely away from equipment in 
the forward compartment. But the 
bomb bay couldn't be walled off. A 
ready entrance between the two com- 
partments was needed. 

Lockheed wondered if rubber might 
do the trick. They called in B. F. Good- 
tich. BFG engineers built a mammoth 
curtain to cover the entire width of the 
lower fuselage—made of fire-resistant 
fabric, coated with fume-resistant 


rubber. They made the curtain airtight 
—yet completely removable—by running 
a pressure sealing zipper all the way 
around the edge 

This B. F. Goodrich-developed zipper 
has overlapping molded rubber lips. 
They provide a 100% seal against 
fumes. And they make it possible to 
open the fume curtain in no time at all. 

B. F. Goodrich fume curtains are now 
standard equipment on the Neptune 

Besides fume curtain applications, 
BFG pressure sealing zippers are used 
for airplane doors, air ducts, inverter 
covers, control surface seals. They are 


Ob 


extremely flexible. They fit snugly 
around complex shapes—such as squares, 
kidneys and the like where clamps 
wont seal. They are available in light- 
duty and heavy-duty sizes. They cement 
right onto either fabric or metal. They 
Save space and weight. 

If you have a sealing problem—or 
any other problem that BFG engineer- 
ing might solve—get in touch with 
The B. F. Goodrich Company, Aero- 
nautical Division, Akron, Ohio 


B.F Goodrich 
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Aerodynamics (2) 


BOUNDARY LAYER 


The Interaction Between an Oblique Shock-Wave and a 
Turbulent Boundary-Layer. O. Bardsley and W. A. Mair 
Philosophical Magazine, Vol. 42 (7th Series), No. 324, January, 
1951, pp. 29-36, illus. 4 references. 

Experiments were made in an intermittent supersonic wind 
tunnel at M = 1.965 using a double-wedge airfoil. Schlieren 
photographs were made to show the reflection of oblique shock 
waves of different strengths at the turbulent boundary layer on 
the tunnel wall; the shock strength was varied by changing th« 
incidence of the model. Descriptions of the wind tunnel and the 
schlieren apparatus are included. 

Turbulent Boundary Layer in Compressible Fluids. E.R. Van 
Driest. Journal of the Aeronautical Sciences, Vol. 18, No. 8, 
March, 1951, pp. 145-160, 216, illus. 16 references. 

Derivation of a general formula for skin friction, including heat 
transfer to a flat plate for a thin, fully turbulent boundary layer in 
compressible fluids with zero pressure gradient. 

A New Form of Solution of Hermite’s Equation. W. A. Mers 
man. Journal of Mathematics and Physics, Vol. 29, No. 3, Octo 
ber, 1950, pp. 191-197. 4 references. 

A study of a modified form of Hermite’s equation which occurs 
in the study of the laminar boundary layer of a compressible fluid 
over a heated flat plate to obtain a solution that is tractable to 
numerical methods of computation. The method is applicable to 
any linear homogeneous differential equation of the second ordet 
to obtain a second solution when one is already known. 

Additional Measurements of the Drag of Surface Irregularities 
in Turbulent Boundary Layers. W. Tillmann. (ZWB, Unter 
suchungen und Mitteilungen Nr. 6619, December 27, 1944 
U.S., N.A.C.A., Technical Memorandum No. 1299, January, 
1951. 35pp., illus. 4 references. 

The Use of a Luminescent Lacquer for the Visual Indication of 
Boundary-Layer Transition. Jackson R. Stalder and Ellis G 
Slack. U.S., N.A.C.A., Technical Note No. 2263, January, 
1951. 17 pp., illus. 5 references. 

Visual determination of the boundary-layer transition point i 
achieved by means of a phosphor pigment mixed wth a lacquer, 
which fluoresces with a bright yellow color under irradiation by 
ultra-violet light when dry and exhibits no fluorescence when wet 

Some Improvements in the Design of Thick Suction Aerofoils. 
J. Williams. Gr. Brit., Aeronautical Research Council, Current 
Papers No. 31, March 8, 1950. 17 pp., illus. 9 references 
British Information Services, New York. $0.50. 

Investigation of two theoretical methods for representing 
closely the physical conditions at the slot. One analysis takes into 
account the sink effect due to suction at the slot and the shape of 
the slot; the other excludes the sink effect. 

Some Characteristics of a Turbulent Boundary Layer in the 
Vicinity of a Suction Slot. R.A. Wallis. Australia, Department 
of Supply and Development, Aeronautical Research Laboratories, 
Aerodynamics Note No. 87, May, 1950. 53 pp., illus. 238 ref 
erences. 

Tests to establish the flow characteristics in the vicinity of a 
suction slot were made in a duct with a cross section of 12. by 4 
in. at a speed of 30 ft. per sec. The boundary-layer thickness at 
the slot was approximately 0.6 in. on the test surface and 0.4 in 
on the side walls. The work was done in conjunction with design 
studies of an aircraft using a Griffith-type airfoil. 


CONTROL SURFACES 


Theoretical Symmetric Span Loading Due to Flap Deflection 
for Wings of Arbitrary Plan Form at Subsonic Speeds. John 
DeYoung. U.S., N.A.C.A., Technical Note No. 2278, January, 
1951. 71 pp., illus. 5 references. 

A simplified lifting-surface theory is applied, and the loading is 
obtained by the solution of four simultaneous equations. The co 
efficients of the equations are given in charts as functions of 
parameters of wing geometry, compressibility, and section lift 
curve slope. Flap effectiveness is determined by use of integra 
tion formulas for the loading distributions. 

Flight Investigation of the Effects of Various Vertical-Tail 
Modifications on the Directional Stability and Control Character- 
istics of a Propeller-Driven Fighter Airplane. Harold I. Johnson 
U.S., N.A.C.A., Report No. 973, 1950. 19 pp., illus. 5 ref 
erences. U.S. Govt. Printing Office, Washington. $0.20. 


REVIEW—APRIL, 1951 


Flight investigations of six vertical-tail configurations to deter. 
mine the lateral-direction oscillation characteristics, sides|j 
characteristics, yaw due to ailerons in rudder-fixed rolls fro 
turns and pull-outs, trim changes due to speed changes 
changes due to power changes. 

Low-Speed Wind Tunnel Tests of a High-Lift Supersonic 
Wing. W.S. D. Marshall, I. Levaéié, A. D. Young, and G. J 
Powter. Gt. Brit., Aeronautical Research Council, Reports end 
Memoranda Ne. 2364, 1950 (September, 1946). 24 pp., illus 
references. British Information Services, New York. $1.15 

Results of wind-tunnel tests on a rectangular wing of biconvex 
section 7.5 per cent thick, fitted with a flap and a leading-edge 
slot. The flap, of the semislotted Fowler type, has a chord equal 
to 0.25 of the wing chord and is set at 46°. The forward 16 per 
cent of the wing forms the slat. Tests were made with the slat 
moved forward and rotated through various angles. The model 
was also fitted with plain front and rear flaps. The basic con- 
figuration, and the wings with the slats and flaps, were tested at 
speeds of 80 and 120 ft. per sec. Cz, Cp, and Cyz were tabulated 
for various slat settings. 

Two-Dimensional Tests on a 15 Per Cent Thick Symmetric} 
Roof-Top Aerofoil with 20 Per Cent Plain Flap in the National 
Physical Laboratory 13 Ft. x 9 Ft. Wind Tunnel. F. Cheers, W.S. 
Walker, and C. R. Taylor. Gt. Brit., Aeronautical Research 
Council, Reports and Memoranda No. 2412, 1950 (June 24, 1946), 
10 pp., illus. 11 references. British Information Services, New 
York. $0.50. Wing and flap were tested at speeds up to 180 ft. 
per sec. to obtain information about the low drag range obtained 
with flap deflection 

Tests on a 5-Per Cent Biconvex Aerofoil in the Compressed 
Air Tunnel. LD. H. Williams and A. H. Bell. Gi. Brit., Aero- 
nautical Research Council, Reports and Memoranda No. 2413, 
1950 (October 19, 1945). 10 pp., 1 reference. British Informa- 
tion Services, New York. $0.50. A symmetric 5 per cent bicon- 
vex airfoil was tested at a Reynolds Number range of 0.3 X 10®to 
7.5 X 108 with and without a 15 per cent split flap. Test results 
are tabulated 


and trim 
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FLUID MECHANICS & AERODYNAMIC THEORY 


Notes on the Linearized Equation for the Velocity Potential of 
the Steady Supersonic Flow of a Compressible Fluid. R. K 
Tempest and L. Rosenhead. Note. W. N. Bailey. London 
Vathematical Society, Proceedings, Vol. 51 (Series 2), Part 3, 
March 20, 1947, March 17, 1949, pp. 197-212, 213, 214. 11, 2 
references. 

Review of the physical background for the linearized differen- 
tial equation of the velocity potential of a compressible fluid in 
steady supersonic flow. The applications of known solutions of 
the wave equation are given physical interpretations in supersonic 
flow. Two new solutions appropriate to systems of conical and 
wedge coordinates are derived. 

Retarded Potentials of Supersonic Flow. J. C. Martin. 
Quarterly of Applied Mathematics,Vol. 8, No. 4, January, 1951, pp. 
358-364. 4 references. 

A formula is derived for the velocity potential at any point in 
space when the conditions on the disturbing surface are given. 
Since the study is based on the linearized partial differential 
equation, the disturbances are small. 

A Study of Second-Order Supersonic-Flow Theory. Milton 
D. Van Dyke. U.S., N.A.C.A., Technical Note No. 2200, 
January, 1951. 73 pp., illus. 33 references. 

Determination of Axially Symmetric Flow Patterns of a Com- 
pressible Fluid. S. Bergman. Journal of Mathematics and 
Physics, Vol. 29, No. 3, October, 1950, pp. 133-145, illus. 12 
references. 

Analysis of the equation for the potentials of axially symmetric 
flows. The nonlinear equation (#—) is solved by the method 
of successive approximations and is replaced by a sequence of 
linear nonhomogeneous equations. The sub- and supersonic 
regions are investigated simultaneously, and solutions are obtained 
for the mixed case. A method is given for setting up tables for 
computing the first and second approximations. 

An Axial-Symmetric Transonic Flow Pattern. G. Guderley 
and H. Yoshihara. Quarterly of Applied Mathematics, Vol. 8, No 
1, January, 1951, pp. 333-339, illus. 4 references. (Condensed 
version of U.S., Air Force, Technical Report No. 5783.) An axial- 
symmetric flow pattern at free-stream Mach Number = | is 
investigated on the basis of a study of the flow at infinity im a 
physical plane. 
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The Invariant Theory of Isotropic Turbulence in Magneto- 
Hydrodynamics. S$. Chandrasekhar. Royal Society (London 
Proceedings, Series A, Mathematical and Physical Sciences, Vol 
204, No. 1079, January 4, 1951, pp. 485-449, illus. 12 reference: 
The invariant theory of isotropic turbulence is developed on t! 
basis of Batchelor’s equations of motion for the hydrodynamics « 
an incompressible fluid that is also a good conductor 

First- and Second-Order Theory of Supersonic Flow Past 
Bodies of Revolution. Milton D. Van Dyke. Journal 
Aeronautical Sciences, Vol. 18, No. 3, March, 1951, pp. 161-178 
216, illus. 26 references. 

Readers’ Forum: Thickness of a Steady Shock Wave. |. | 
Bernard. Journal of the Aeronautical Sciences, Vol. 18, No 
March, 1951, p. 210, illus. 3 references 

Die linearisierte Theorie der dreidimensionalen kompressiblen 
Unterschallstr6mung und die experimentelle Untersuchung von 
Rotationskérpern in einem geschlossenen Windkanal.  Kdward 
R. Van Driest. Zurich, Eidgendssische Technische Hochsch 
Institut ftir Aerodynamik, Mitteilungen Nr. 16, 1949. 31 pp 
illus. 14 references. Verlag Leemann, Zurich. Sw. Fr 
In German. 

The linearized theory is first developed for high subsonic flow 
along slender three-dimensional bodies. A rule is stated by 
which the compressible flow pressure on any given slender body 
may be calculated to the first-order approximation. The theory 
is then applied to obtain the pressure distribution along ellipsoid 
and halfbodies of revolution in the free stream. Eventhough the 
tunnel corrections are large compared to the free-stream compre 
sibility effects, the theory agrees rather well with the data 

The Rankine Gas Flow in the Hodograph Plane. Max M 
Munk. Quarterly of Applied Mathematics, Vol. 8, No. 4, January, 
1951, pp. 387-392. 4 references. The hodograph solution i 
set up for the flow of a perfect gas of subsonic velocity which 
flows past the head of an obstacle extending infinitely far down 
stream. 

Influence of Reynolds Number on the Separation (Cavitation 
Flow. V. A. Konstantinov. (Akademtia Nauk S.S.S.R 
Leningrad, Otdelenie Tekhnicheskikh Nauk, Izvestiia, 1946, No 
10, pp. 1855-1373.) U.S., Navy Department, David W. Taylor 
Model Basin, Translation No. 233, November, 1950. 20 pp 
illus. 

A preliminary, qualitative study. Six circular cylinders of 
10, 20, 30, 40, and 50 mm. diameter were tested in the cavitation 
tunnel, and test results were analyzed. <A short description of 
the water tunnel and experimental methods is given 


INTERNAL FLOW 


Experimental Investigation of a Stationary Cascade of Aero- 
dynamic Profiles. William T. Sawyer. Zurich, Eidgendssisch 
Technische Hochschule, Institut ftir Aerodynamik, Mitteiluns 
Nr. 17, 1949. 78 pp., illus. 46 references. Verlag Leemann, 
Zurich. Sw. Fr. 12 In English. 

The effects of Reynolds Number and turbulence on a cascac 
were measured at low speed. The cascade was designed on the 
basis of Ackeret’s continuum theory. Steps in the design of the 
cascade and in the testing and calibrating of the wind tunnel a1 
its instruments and balances are explained. Two-dimensional! 
and three-dimensional tests were made, and the tests result 
compared with theory. Results verified the accuracy of Ackeret's 
theory 

Two-Dimensional Compressible Flow in Centrifugal Compres- 
sors with Logarithmic-Spiral Blades. Gaylord O. Ellis and 
John D. Stanitz U.S., N.A.C.A., Technical Note Ni 
January, 1951. 46 pp., illus. 4 references. 

Two numerical solutions are obtained for the two-dimensional 
compressible nonviscous flow in centrifugal compressors with 
backward-curved logarithmic-spiral blades for two different blac 
angles. Solutions are compared with the solution for straight 
radial blades. Design and operating parameters are identical fo 
the three cases. 

Investigations of Axial-Flow Compressors. J. T. Bowen, R. I! 
Sabersky, and W. D. Rannie. American Society of Mecha» 
Engineers, Transactions, Vol. 73, No. 1, January, 1951, pp. | 
illus. 15 references. 


Outline of a theory for computing the flow through axial con 
pressors. This theory is verified by a comparison of measured 
and calculated internal-flow problems, studies in cascade loss« 
and the interaction of wall and cascade boundary layers 


ERING REVIEW 


APRIL, 1951 


PARASITIC COMPONENTS & INTERFERENCE 


Wind-Tunnel Tests on the Exhaust and Propeller Interferen, 
Drag of a Merlin Universal Power Plant Installed on a Wine 
kK. G. Winter and J. Dorward. Gt. Brit., Aeronautical Pt 
Council, Reports and Memoranda No, 2374, 1950 | August, 1946 
pp., illus 
York. $1.70 

One-fifth scale model nacelles fitted on a 20 per cent thick Wi 
were tested in the R.A.E. 11'/.-ft. wind tunnel to determine t 
interference drag of the nacelles with various exhaust POSitions 
Interference effects of the installation with a propeller were ale 
investigated 


3 references. British Information Services New 


ng 
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PERFORMANCE 


Performance of (Grumman) Goose 2 Aircraft. | Opera. 
tional Report. FE. Miall and M. T. Friedl. Canada, Roy 
Canadian Air Force, Experimental and Proving Establishment 
Rockcliffe, Report No, 928 |Final Development Report N 
D104(1)-1|, December, 1950. 35 pp., illus 


STABILITY & CONTROL 


A Survey of Stability Analysis Techniques for Automatically 
Controlled Aircraft. Arthur L. Jones and Benjamin R Briggs 
U.S., N.A.C.A., Technical Note No. 2275, January, 1951. 112 
pp., illus. 58 references 

A survey and evaluation of stability analysis techniques that 
are commonly applied to linear continuous-control systems ip 
which the difference between input and output quantities js 
measured continuously and is used in the operation of a closed- 
loop system. The calculations are carried out for a typical high- 
speed fighter aircraft having an automatic pilot. 

A Theoretical Analysis of the Effects of Fuel Motion on Air 
plane Dynamics. Albert A. Schy. U.S., N.A.C.A., Technical 
Note No, 2280, January, 1951. 53 pp., illus. 9 references. 

Readers’ Forum: On the Equations of Longitudinal Stability, 
II. John W. Miles. Journal of the Aeronautical Sciences, Vol 
18, No. 3, March, 1951, p. 212. 1 reference 

Readers’ Forum: The Application on Nonstationary Airfoil 
Theory to Dynamic Stability Calculations. E. V. Laitone and 
E.R. Walters. Journal of the Aeronautical Sciences, Vol. 18, No 
3, March, 1951, pp. 214-216, illus. 5 references 


THERMOAERODYNAMICS 


Note on Aerodynamic Heating. H. W. Emmons. (Quarterly 
of Applied Mathematics, Vol. 8, No. 4, January, 1951, pp. 402-404, 
illus. 2 references 

Analysis of the temperature distribution resulting from the 
energy dissipated in the acceleration of an initially stationary 
semifinite viscous fluid by the sudden starting from rest of the 
infinite bounding plane at velocity U parallel to the plane 


WINGS & AIRFOILS 


Some Theoretical Low-Speed Span Loading Characteristics of 
Swept Wings in Roll and Sideslip. John D. Bird. U.S, 
N.A.C.A., Report No. 969, 1950. 15 pp., illus 
U.S. Govt. Printing Office, Washington. $0.20. 

The Weissinger method for determining additional span loading 
for incompressible flow is used to find the damping in roll, the 
lateral center of pressure of the rolling load, and the span loading 
coeflicients caused by rolling for wing plan forms of various aspect 


16 references 


ratios, taper ratios, and sweep angles. Experimental data are 
given for the verification of some of the results Che applica 
bility of the method to certain other derivatives is indicated 

Rolling and Yawing Moments for Swept-Back Wings in Side- 
slip at Supersonic Speeds. Seymour Lampert. U.S., N.A.C.A, 
Technical Note No. 2262, January, 1951. 55 pp., illus. 22 
references 


Formulas are derived by use of methods of linearized nonvis 
cous conical-flow theory for computing the rolling and yawmg 
moments of flat, thin, sweptback wings that have subsonic edges 

The Longitudinal Stability of Elastic Swept Wings at Super 
sonic Speed. C. W. Frick and R.S. Chubb. U.S., N.A.C.A 
Report No. 965, 1950. 12 pp., illus. 11° reference US 
Govt. Printing Office, Washington. $0.15. 

Calculation of the longitudinal stability characteristics al 
supersonic speed of high-aspect-ratio elastic swept wing experi 
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THE NEW 


Polyukenif 


INDUSTRIAL TAPES 


APRIL, 1954 


TAILORED TO YOUR JOB 


\ 


Eighteen times the force of 
gravity is secured with 
Polyken Tape No. 276. Pic- 
ture taken at the Aerojet 
Engineering Corp, 


An extra“prop” for Jato 


strong enough to keep the charge from moving rear- 
§ 5 § 


When the Aerojet Engineering Corp. introduced its 
JATO unit to aircraft, take-off distances were cut 
50% . . . but power loss existed because the tre- 
mendous jet energy was not completely harnessed. 
Upon ignition the terrific initial thrust tended to 
rip the charge loose from its shell. By insuring full 
thrust, Polyken Industrial Tape has virtually added 
an extra ‘‘prop’’ to the already powerful JATO 
boost. Here’s how it was done: 

Aerojet engineers discussed the power-loss prob- 
lem with a Polyken Sales Engineer and Polyken No. 
276, a Fiberglas*-backed tape, was suggested. 

Polyken No. 276, strong enough to resist a pull of 
14,500 pound-seconds (or 18 times the force of 
gravity), is used to bind the plug and cap assembly 
that secures the charge to the shell. The tape is 


ward when the powerful energy thrust occurs. 


We tell you the Jato story as an example of how 
tape that’s “‘tailored to your job’’ can do things 
you never dreamed tape could do. Let us study your 
problem, and we'll come up with a tape that will 
save you money, time and effort. That's a chal- 
lenge. Won't you take us up on it? 


*Reg. U. S. Pat. Off. by Owens Corning Fiberglas Corp. 


FREE SAMPLES. Write today for complete 
specifications and engineering data, plus 
samples of Polyken No. 276. Address Polyken, 
Dept. AED, 222 West Adams Street, Chicago 
6, Illinois. 


Polyken Industrial Tape, Department of Bauer & Black, Division of The Kendall Company 
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encing bending and torsional deformations. The method uses 
the linearized lifting-surface theory and assumes a_ parabolic 
wing-deflection curve. The analysis applies to wings whose 
leading edges are swept behind the Mach lines; the trailing edg« 
is sonic or supersonic. 

Theoretical Damping in Roll and Rolling Effectiveness of 
Slender Cruciform Wings. GaynorJ.Adams. U.S., N.A.C.A., 
Technical Note No. 2270, January, 1951. 30 pp., illus. 13 
references. 

The rolling-moment characteristics are investigated by a 
method based on low-aspect-ratio wing theory. The method 
may be applied to slender cruciform wing problems that have« 
arbitrarily assigned boundary conditions. A conformal tran 
formation is given which may be used to determine the moment 
characteristics of a rotationally symmetric slender-wing configura 
tion consisting of any number of plane wings having a common 
chord. 

Airfoil Profiles for Minimum Pressure Drag at Supersonic 
Velocities; General Analysis with Application to Linearized 
Supersonic Flow. Dean R. Chapman. U.S., N.A.C.A 
Technical Note No. 2264, January, 1951. 38 pp., illus. 10 
references. 


Over 85% of the torque wrenches used in industry are 


TORQUE WRENCHES 


Read by Sight, Sound or Feel 
@ Permanently Accurate 
@ Practically Indestructible 
@ Faster—Easier to use 


@ Automatic Release 


@ All Capacities 


in inch ounces 
...inch pounds 
... foot pounds 


All sizes from 
0-6000 ft. Ibs 


Every manufacturer, 

design and production 

man should have this valu- 
able data. Sent upon request. 


ING REVIEW—APRIL, 1951 


This general method for computing the optimum profile Shap. 
for minimum pressure drag at zero lift at a given auxiliary condi. 
tion (a structural requirement of a thickness ratio) involyes the 
simultaneous solution of three equations. The generalization of 
the equations permits the use of either linear theory, s¢ cond-order 
theory, or shock-expansion theory in determining the optim 


ium 
profile. 


A complete solution of the closed form is obtained for 
the thickness distribution of the optimum profile using linearized 
theory. 

Low-Speed Wind Tunnel Tests of a High-Lift Supersogi 
Wing. W.S. D. Marshall, I. Levaéié, A. D. Young, and ¢ | 
Powter. Gt. Brit., Aeronautical Research Council, Reports a» 
Memoranda No. 2364, 1950 (September, 1946). 
references. 


and 
24 pp., illus, 8 
British Information Services, New York. $1.15 

Results of wind-tunnel tests on a rectangular wing of biconyey 
section 7.5 per cent thick, fitted with a flap and a leading edge 
slot. The flap, of the semislotted Fowler type, has a chord equal 
to 0.25 of the wing chord and is set at 46°. The forward 16 per 
cent of the wing forms the slat. Tests were made with the gj 
moved forward and rotated through various angles. The model 
was also fitted with plain front and rear flaps. The basic con 
figuration and the wings with the slats and flaps were tested at 
speeds of 80 and 120 ft. per sec. 
for various slat settings. 

Methods for Calculating the Flow in the Trefftz-Plane Behind 
Supersonic Wings. P. A. Lagerstrom and Martha E. Graham 
(Douglas Aircraft Company, Inc., Report No. SM-13288, July 28, 
1948.) Journal of the Aeronautical Sciences, Vol. 18, No. 3 
March, 1951, pp. 179-190, illus. 5 references. 

Purely Rolling Oscillations of a Rectangular Wing in Super- 
sonic Flow. Ting-Yi Li. Journal of the Aeronautical 
Vol. 18, No. 3, March, 1951, pp. 191-198, illus. 2 references 

Development of a method of solution and presentation of some 
numerical results. Vector diagrams are constructed of the rolling 
moments acting on wings of aspect ratios of 1/8, 1, 3, 5, and « 
M = 10/7, 2; and a frequency range of OS ke, S 2.0 


Similarity Laws for Transonic Flow About Wings of Finite 


Cr, Cp, and Cy were tabulated 


OCTENCES, 


Span. John R. Spreiter. U.S., N.A.C.A., Technical Note N 
2273, January, 1951. 24 pp., illus. 15 references. Laws are 


based on the equations of transonic small-perturbation theory 
Quasi-Stationary Airfoil Theory in Subsonic Compressible 
Flow. John W. Miles. Quarterly of Applied Mathematics, Vol 
8, No. 4, January, 1951, pp. 351-358, illus. 11 references 
Determination of the pressure distribution on a two-dimen 
sional thin airfoil in compressible flow for the case where the pre 
scribed downwash distribution exhibits a low-frequency 
time dependency. 


harmonic 
The solution is obtained by retaining only the 
first-order terms in frequency. The damping derivative of a 
tail in rotary motion about a forward center is calculated; the 
damping is less than that calculated by stationary airfoil theory 

An Improved Approximate Method for Calculating Lift Dis- 
tributions Due to Twist. James C. Sivells. U.S., N.A.CA, 
Technical Note No. 2282, January, 1951. 35 pp., illus. 1 
references 

The method is based on the lifting-line theory and uses the lift 
distribution due to angle of attack and wing aspect ratio. Expres 
sions are obtained for symmetric, antisymmetric, continuous, and 
discontinuous types of twist 
swept wings 

Readers’ Forum: Note on the Relation of Lifting-Line Theory 
to Lifting-Surface Theory. Eric the 
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A NEW SPARK PLUG 


Engineered for Dependability 
and Maximum Performance 


The superior service life of BG, the 
Spark Plug of Dependability, over ordinary 
spark plugs —has always made it the most 
economical in the long run. The new 
Model RB 27 R reduces lead fouling to 
a minimum due to a ceramic nose shape 
designed to allow the gases to swirl and 
produce a scavenging action. The unique 


twin platinum electrode assures dependable firing 


under all operating conditions. 


MODEL RB27R 


For information on 
BG products, write: 


THE BG 


Spark plug 
elbows 
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Aeronautical Sciences, Vol. 18, No. 3, March, 1951, pp. 212-214 
4 references. 

Force and Pressure Coefficients up to Mach Number 0.87 on 
the Goldstein Roof-Top Section 1442/1547. H.H. Pearcey and 
J. A. Beavan. Gt. Brit., Aeronautical Research Council, Report 
and Memoranda No. 2346, 1950 (April, 1946). 25 pp., illus. 8 
references. British Information Services, New York. $1.25 
Tests on a 14 per cent thick low-drag airfoil in the 20- by 8&-in 
N.P.L. rectangular high-speed tunnel at M = 0.4-0.87, at R 
1.1-1.9 X 108, and at incidence of —2.5° to 6.5°. 

Two-Dimensional Tests on a 15 Per Cent Thick Symmetrical 
Roof-Top Aerofoil with 20 Per Cent Plain Flap in the National 
Physical Laboratory 13 Ft. X 9 Ft. Wind Tunnel. F. Cheers, 
W. S. Walker, and C. R. Taylor. Gt. Brit., Aeronautical R 
search Council, Reports and Memoranda No. 2412, 1950 (June 24 
1946). 10 pp., illus. 11 references. British Information Sery 
ices, New York. $0.50. Wing and flap were tested at speeds up 
to 180 ft. per sec. to obtain information about the low drag rang: 
obtained with flap deflection. 

Some Improvements in the Design of Thick Suction Aerofoils. 
J. Williams. Gt. Brit., Aeronautical Research Council, Curre) 
Papers No. 31, March 8, 1950. 17 pp., illus. 9 references 
British Information Services, New York. $0.50. 

Investigation of two theoretical methods for representing 
closely the physical conditions at the slot. One analysis takes 
into account the sink effect due to suction at the slot and the shape 
of the slot; the other excludes the sink effect. 

The Effects of Variations in Reynolds Number Between 3.0 
10° and 25.0 < 10° upon the Aerodynamic Characteristics of a 
Number of NACA 6-Series Airfoil Sections. Laurence k. Loftin, 
Jr., and William J. Bursnall. U.S., N.A.C.A., Report No. 964, 
1950. 20 pp., illus. 9 references. U.S. Govt. Printing Offic: 
Washington. $0.20. 


Air Transportation (41) 


Delay in Commercial Jet Transport. M. G. Beard { 
Affairs, Vol. 3, No. 3, December, 1950, pp. 569-575. 

The reluctance of U.S. air lines to purchase jet transports i 
based chiefly on the fact that, while the jet transport and 
engine are basically simple, their safe and dependable operatior 
depends on the reliability of many complex auxiliary devices 
The problems concerned with engine operation, navigation, pres 
surization, refrigeration, and control devices are considered in 
detail, and possible solutions are suggested. 

United’s Evaluation of Turbine Transports. J. A. Herlihy 
American Aviation, Vol. 14, No. 25, January 8, 1951, pp. 25, 26, 
30, 32, illus. 

A study of three transports: a 40-passenger, twin-engined trans 
port powered by reciprocating engines, a similar transport with 
turboprop engines, and a four-engined turbojet transport having 
an equivalent passenger capacity to determine and compare their 
potential earning capacities. 

Airline Finance. Harvey J. Gunderson. Air Affairs, Vol 
No. 3, December, 1950, pp. 509-516. Trends in air-line finan 
ing, chiefly the problems associated with the acquisition of new 
aircraft, due to events of the past few years and military needs 

Looking Ahead in International Air Transportation. Georg: 
P. Baker. International Air Transport Association, Bulletin 
No. 12, December, 1950, pp. 104-113, Discussion, pp. 113-116 

A general treatment of the problems of inter-air-line competition 
in a future peace-time situation that may be considered as 
continuation of the present post-World War II period; competi 
tive air-line relationships in an all-out world war or in a period of 
sporadic and intense local wars. 

Air Transportation and Its Future. F.B.Lee. National Ai 
Review, Vol. 2, No. 4, January, 1951, pp. 11-15. An analysis 
based on a consideration of the attributes of air commerce, com 
munity potential, and traffic flow. 

The Transport Plane in Peace and War. Robert E. Gross 
Air Affairs, Vol. 3, No. 3, December, 1950, pp. 469-480 

Our air transport fleet should consist of: military aircraft, built 
to military specifications and operated by the military; commer 
cial transports, built to military specifications but operated by air 
lines and available for military use if needed. 

United States Overseas Air Cargo Services. X. N. VW 
Kendall. Air Transportation, Vol. 18, No. 1, January, 1951, pp 
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8, 27, 32-34. Service characteristics of U.S. certified and foreign. 
flag scheduled overseas air-cargo carriers; organization and sery 
ices of U.S. noncertified irregular air carriers. : 
Airquipment’s Approach to Air Cargo. Gilbert ¢ Close 
Aviation Age, Vol. 15, No. 1, January, 1951, pp. 30, 31, illus. _ 
Improved cargo-handling techniques; equipment built by 
Airquipment Company to facilitate ground handling. This 
equipment, which is being incorporated into a terminal] building 
under construction at Lockheed Air Terminal, Burbank, Calif 
‘ncludes an Aerobridge unit for level-loading of aircraft, aconveyor 
system, and apparatus for storing and carrying Various types of ait 
freight. 
Air Lines of the World. Zhe Aeroplane, Vol. 79, No. 2058 
December 29, 1950, pp. 599-634, illus. 
A survey of the world’s air-line industry providing information 
on routes, equipment, and personnel of scheduled air services: 
data on air liners in use; and economic statistics. 
Papers of the Sixth Annual General Meeting. /nternationa) 
Air Transport Association, Bulletin, No. 12, December, 1950, pp. 
19-103, illus. Reports of the 1.A.T.A. committees and resoly- 
tions adopted at the meeting. 


Airplane Design & Description (10) 


United’s Evaluation of Turbine Transports. J. A. Herlihy, 
American Aviation, Vol. 14, No. 25, January 8, 1951, pp. 25, 26, 
30, 32, illus. 

A study of three transports: a 40-passenger, twin-engined 
transport powered by reciprocating engines, a similar transport 
with turboprop engines, and a four-engined turbojet transport 
having an equivalent passenger capacity to determine and com- 
pare their potential earning capacities. 

Is the Propeller-Driven Fighter Obsolete? Gordon M. Gollob. 
Interavia, Vol. 5, No. 12, December, 1950, pp. 639-644, illus. 
Comparison of performance characteristics of current propeller- 
driven and jet fighters to indicate the situations in which the 
propeller-driven fighter is the better aircraft type. 

High Speed Aircraft Design. Robert McLarren. Aero 
Digest, Vol. 62, No. 1, January, 1951, pp. 75-85, illus. The 
effects of compressibility and Mach Number on the design and 
operation of high-speed aircraft. 

Airport Requirements for Future Transport Aircraft. Warren 
T. Dickinson. Shell Aviation News, No. 150, December, 1950, 
pp. 14-17, illus. Relationships between aircraft, airport, and 
ipproach-aid design. 

What's the Future of Air Transport? K.R. Ferguson. SAE 
Journal, Vol. 59, No. 1, January, 1951, pp. 61-63. (Excerpts 
from a paper: Air Transportation and What Is the Technical 
Future. ) 

NACA Looks Ahead and Tells How Airplanes Will Perform in 
1963. Richard G. Worcester. American Aviation, Vol. 14, No 
25, January 8, 1951, pp. 14-16, illus. 


AIRPLANE DESCRIPTIONS 


Aero Commander High-Wing Twin-Engined 5-Place Airplane. 
Flight Magazine, Vol. 35, No. 1, January, 1951, pp. 18-20, 34, 48, 
19, illus. 

Boeing C-97 Stratofreighter Turboprop Transport. Richard 
G. Worcester. American Aviation, Vol. 14, No. 25, January 4, 
1951, pp. 21-23, illus. 

Convair Turboliner Twin-Engined Turboprop Transport. 
Aviation Week, Vol. 54, No. 2, January 8, 1951, pp. 15-17, illus 

de Havilland Heron Four-Engined Feeder-Line Transport, 
England. Aviation Week, Vol. 54, No. 2, January 8, 1951, pp. 21, 


Douglas YC-124B (C-124) Four-Engined Turboprop Trans- 
port. Ben S. Lee. Aviation Week, Vol. 54, No. 4, January 22, 
1951, pp. 13, 14, illus. 

Grumman Goose 2, Model JRF-5 Twin-Engined Airplane. 
I—Operational Report. E. Miall and M. T. Friedl. Canada 
Royal Canadian Air Force, Experimental and Proving E tablish- 
ment, Rockcliffe, Report No. 928 [Final Development Report No 
D104(1)-1|, December, 1950. 25 pp., illus. 


Northrop F-89 Scorpion Two-Engined Turbojet Fighter. 


Aero Digest, Vol. 62, No. 1, January, 1951, pp. 30-32, 69-73, illus 
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FLIGHTMETAL \ 


measures the creep of a fighter’s skin 


Exactly how much will an aluminum alloy stretch under a certain 
load at a certain temperature? That’s the kind of flightmetal data 
designers must have to meet today’s ever-mounting demands on air- 
craft performance. Alcoa research works constantly to produce the 
facts they need. 

Shown above is a battery of creep testing machines used by Alcoa 
development engineers to measure aluminum alloy stretch under 
load at temperatures up to 600° F. It’s only a small part of the 
specialized facilities which keep Alcoa technical information com- 
plete and up-to-date. 

Whatever your problem, we always welcome an opportunity to 
pool our experience and knowledge with yours in the interests of 
Flightmetal Imagineering. 


ALCOA 


ALUMINUM MAGNESIUM 


ALC 


Ask ALCOA 
for the Flightmetal 
Training Aids you need 


Alcoa’s complete library of design 
and fabricating information is 
available now to help you train 
employees—add to your own know- 
how. What manuals or films do 
you need? 


Forming Alcoa Aluminum. 
Describes methods, alloy 


characteristics. 
65 pages. 


rivet alloy selection. 
65 pages. 


Riveting Alcoa “a 


Joints, driving methods, 
Welding and Brazing Alcoa 
Aluminum. Shop man- 

val on all techniques. 

137 pages. 

Alcoa Aluminum and Its 
Alloys. Properties, tol- 
erances, sizes. 

178 pages. 


Designing with Magnesium. 


Machining Alcoa Alumi- 
num and Its Alloys. Tools, 
methods, speeds, feeds. 
68 pages. 


Covers specification, fab- 
ricating methods. 
329 pages. 


SOUND FILMS for group instruction are 
available on all principal methods of 
aluminum fabrication. 


Your nearby Alcoa sales office will supply 
books free, lend you films. Or write 
ALUMINUM COMPANY OF AMERICA, 
1801D Gulf Building, Pittsburgh 19, Penna. 
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FUEL TANKS 


A Theoretical Analysis of the Effects of Fuel Motion on Air- 
plane Dynamics. Albert A. Schy. U.S., N.A.C.A., Technical 


Note No. 2280, January, 1951. 58 pp., illus. 9 references 


Airports (39) 


Airport Requirements for Future Transport Aircraft. Warrev 
T. Dickinson, Shell Aviation News, No. 150, December, 1950, 
pp. 14-17, illus. Relationships between aircraft, airport, and 
approach-aid design. 

Airport Costs and Planning. Leslie A. Bryan. Air Affairs, 
Vol. 3, No. 8, December, 1950, pp. 556-567. 20 references 

Cost of airport construction; direct and indirect benefits to 
communities; the Federal Airport Act of 1946 and other Federal 
airport assistance; justification for further investment of public 
funds in airports. 

Survey Your Airport! Wilfred Carsel and Francis Smoot 
Aviation Age, Vol. 15, No. 1, January, 1951, pp. 24, 25, illus 

Survey technique developed by the C.A.A. and so designed 
that the actual counting of people in and on the airport at a given 
time can be done by the airport personnel and airport tenant 
themselves. Hourly counts show business trends, peak hours, 
and the extent to which facilities are used. 


Aviation Medicine (19) 


Aviation Deafness in the Literature (from 1939 Onwards). 
D. L. Chadwick. Gt. Brit., Royal Air Force, Flying Personn 
Research Committee, Report No. 736(a), May, 1950. 4 pp. 18 
references. 

Effectiveness of Various Drugs in Prevention of Airsickness. 
I—Effects of Chemical Components of Dramamine. Herman 
I. Chinn and Fred W. Oberst. U.S., Air Force, School of Avia 
tion Medicine, Randolph Field, Texas, Project No. 21-32-014, Re 
port No. 1, August, 1950. 5 pp., illus. 6 references 

Motion Sickness in the Military Service. Herman I. Chinn 
Military Surgeon, Vol. 108, No. 1, January, 1951, pp. 20-29. 28 
references. Comparative efficiency of antimotion sickness pre 
ventives and remedies. 

The Big Wheel. C. F. Gell. 
1951, pp. 28-31, illus. 

The 40g centrifuge at the Aviation Medical Acceleration 
Laboratory at the Naval Air Development Center, Johnsville, 
Pa., for studies of the effects on human physiology of accelerativ: 
stress. 


Contact, Vol. 9, No. 1, January 


Research Notes. A. Graybiel. Contact, Vol. 9, No. 1, Janu 
ary, 1951, pp. 14-19. List of current medical research projects of 
the U.S. Navy; joint Navy-civilian university projects; status of 
these projects; list of reports submitted in 1950. 

Radiation Hazards in Large Scale Storage of Luminous Instru- 
ments. Hermann J. Schaefer. Contact, Vol. 9, No. 1, January, 
1951, pp. 20-27, illus. 1 reference. 

Pilot Selection. 8. Groesbeck, Jr. Air Affairs, Vol. 3, No. 3 
December, 1950, pp. 548-555. Review of military physical and 
psychological methods for selecting pilot candidates. 

Response Practice as a Factor in Transfer of Training. Gordon 
A. Eckstrand. U.S., Air Force, Air Materiel Command, Techni 
cal Report No. 6017, July, 1950. 17 pp., illus. 7 references 

Instructional Film Research Program. Pennsylvania State 
College, School of Education. U’.S., Office of Naval Research, 
Special Devices Center, Progress Report No. 14-15-16, December 
1, 1949-March 31, 1950. 47 pp. 1 reference. 

Effect of Repetitive Film Showings on Learning (Rapid Mass 
Learning). C. L. McTavish. (Pennsylvania State College.) 
U.S., Office of Naval Research, Special Devices Center, Technical 
Report No. SDC 269-7-12, November, 1949. 7 pp., illus. 

Effects on Training of Experimental Film Variables Study II: 
Verbalization, ‘““How-It-Works,” Nomenclature, Audience Par- 
ticipation, and Succinct Treatment (Rapid Mass Learning). 
N. Jaspen. (Pennsylvania State College.) U.S., Office 
Naval Research, Special Devices Center, Technical Report No 
SDC 269-7-11, March, 1950. 13 pp., illus. 1 reference. 

The Effects of Prestige and Identification Factors on Attitude 
Restructuring and Learning from Sound Films (Rapid Mass 
Learning). John P. Kishler. (Pennsylvania State College.) 
U.S., Office of Naval Research, Special Devices Center, Technical 
Report No. SDC 269-7-10, March, 1950. 11 pp. 
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The Effect of Attention Gaining Devices on Film-Mediateg 
Learning (Rapid Mass Learning). 1. Morgan Neu. (Pennsy| 
vania State College.) U.S., Office of Naval Research, Special 
Devices Center, Technical Report No. SDC 269-7-9, March, 195) 
21 pp. 

Studies in the Accuracy of Movement. III-—-The Bisection 
and Duplication of Angular Extents as a Function of Size of Angle 
and of Type of Endpoint Cue (Human Engineering Synthesis o 
Basic Information). S. D.S. Spragg and D. B. Devoe, ( Univer. 
sity of Rochester.) U.S., Office of Naval Research, Special De. 
vices Center, Technical Report No. SDC 241-6-4, October, 1950. 
26 pp., illus. 4 references 

Studies in Complex Coordination. Il—Performance of the 
Two-Hand Coordinator as a Function of the Relations Between 
Direction of Rotation of Controls and Direction of Movement of 
Display (Human Engineering Synthesis of Basic Information), 
EK. B. Norris and $. D. S. Spragg. (University of Rochester ) 
U.S., Office of Naval Research, Special Devices Center, Technical 
Report No. SDC 241-6-5, November, 1950. 17 pp., illus, 19 
references, 

An Investigation of Individual Susceptibility to Interference 
(Human Engineering Synthesis of Basic Information). Doy 
Lewis and Dorothy E. McAllister. (State University of Iowa.) 
U.S., Office of Naval Research, Special Devices Center, Technical 
Report No. SDC 938-1-10, August 31, 1950. 80 pp., illus. 38 
references. 

Investigation of Perceptual Factors Involved in the Interception 
of PPI Scope Presentations: Literature and Introduction, 
Siegfried J. Gerathewohl. U.S., Air Force, School of Aviation 
Medicine, Randolph Field, Texas, Project No. 21-24-009, Report 
No. 1, September, 1950. 17 pp., illus. 41 references 

Surveys of the Heights and Weights of Royal Air Force Per- 
sonnel. III-—Other Series of Ground Staff Recruits (1938-1948) 
and a Series of Recruits for the Women’s Royal Air Force (1948), 
G. M. Morant. Gt. Brit., Royal Air Force, Flying Personnel 
Research Committee, Report No. 711(b), April, 1950 
illus. 

The Excretion of Urinary Total Neutral 17 Ketosteroids During 
Anoxia. I. L. Davidson. Gt. Brit., Royal Air Force, Flying 
Personnel Research Committee, Report No. 739, July, 1950. 9 
pp., illus. 4 references. 


21 pp. 


Comfortization (23) 


Air Conditioning the (Douglas) DC-6 (Aviation Design Prog- 
ress). Randolph Hawthorne. Aviation Age, Vol. 15, No. 1, 
January, 1951, pp. 22, 23, cutaway drawings. 

Seating Innovation Stirs Industry Interest. American Avia 
tion, Vol. 14, No. 27, January 22, 1951, pp. 28, 29, illus 

The Bennett hammock-type aircraft seat built by Aerotherm 
Corp., Bantam, Conn. The entire seat swings freely between 
two large tear-drop-shaped flat springs that form the outer panels 
of the seat. The passenger controls his seat position merely by 
shifting his weight; the center of gravity is always below the 
pivot point of the hammock. In case of an accident, the seat 
puts the passenger in a position to withstand a maximum-impact 
load. 


Education & Training (38) 


Effectiveness of Ejection Seat Training with Special Reference 
to SDC Device 6EQ-2. Richardson, Bellows, Henry & Co., Inc 
U.S., Office of Naval Research, Special Devices Center, Technica! 
Report No. SDC 383-5-1, November 15, 1950. 19 pp 

The Device 6EQ-2 (ejection seat trainer) was designed on the 
basis of experience with the Research Tower (developed by 
Martin-Baker Aircraft Ltd.) to aid in the indoctrination of pilots 
in the use of the ejection seat. A comparison of the two devices 
(from the results of questionnaires to pilots) indicates that the 
6EQ-2 is as effective as the Research Tower. 


Electronics (3) 


A Radar Method of Calibrating Airspeed Installations on Ait- 
planes in Maneuvers at High Altitudes and at Transonic and 
Supersonic Speeds. John A. Zalovcik. U.S... N.A.CAs 
Report No. 985, 1950. 7 pp., illus. 4 references. U.S. Govt 
Printing Office, Washington. $0.15. 


— 4 
We 
uF 
is 
acc 
to. 
Fe 
C] 
13 
of 
N 
: 


diated 

n nsy] 

'pecial 
1950) 


ection 
Angle 
SIS of 
niver. 
ul De. 

1950, 


f the 
tween 
ent of 
ition ), 
ster, 

hnical 


612 


rence 
Don 

Owa 

hnical 


33 


eption 
ction, 
nation 


Report 


1948), 
sonnel 
L pp., 


uring 
Flying 


Y 


therm 
tween 
panels 
‘ly by 
w the 

seat 


npact 


mn the 
“i by 
pilots 
»VICeS 
it the 


AERONAUTICAL ENGINEERING 


All types of modern aircraft rely on Clifford Feather 
Weights for oil cooling. They are the only all-brazed 
type of oil cooler. Their superior weight-strength ratio 
is a result of Clifford’s patented brazing method and 
accurate pre-testing in Clifford’s wind tunnel labora- 
tory .. . largest and most modern in the aeronautical 
heat exchanger industry. For full details on Clifford 
Feather Weight All-Aluminum Oil Coolers, write 
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CLIFFORD 


ALL-ALUMINUM OIL COOLERS 
FOR AIRCRAFT ENGINES 


CLIFFORD MANUFACTURING COMPANY, 
138 Grove St., Waltham 54, Massachusetts. Division 
of Standard-Thomson Corporation. Sales offices in 
New York, Detroit, Chicago, Los Angeles. 


HYDRAULICALLY - FORMED BELLOWS 


AND BELLOWS ASSEMBLIES 
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POWERFUL TWIN JETS, V remre: t 
the latest advances in high speed aircraft design. 
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This method of calibrating the static-pressure source of a Pitot 
static air-speed indicator involves the use of radar tracking equip 
ment to establish the geometric altitude of the airplane 

A Multichannel PAM-FM Radio Telemetering System. |. 
Chisholm, E. F. Buckley, and G. W. Farnell. Jnstitute of Rad 
Engineers, Proceedings, Vol. 39, No. 1, January, 1951, pp. 36 48 
illus. 7 references 

Two &-channel multiplexers provide 16 information channe! 
and 6,400 data samples per sec.; each channel has a frequency 
response of 03,200 cycles per sec. Pulse amplitude modulation 
and time-division multiplexing are performed by pentode gating 
tubes supplied with the appropriate gating pulse from a compact 
crystal-resistor matrix. Relatively few modifications are rm 
quired to vary either the number of channels or the maximum fre 
quency response per channel. 
on the air-borne unit. 

The Development of Techniques for the Utilization of VHF 
Radio in Light Aircraft. IF. Gehres, E. C 
Martin Civil Aeronautics Administration, 
Development Report No. 116, June, 1950. 8&1 pp., illus 

Two types of VHF noise intensity meters were constructed and 
used in VHF noise studies on a full-scale mock-up of a typical 
small aireraft ignition system 
made on actual aircraft. Seale-model antenna studies and flight 
tests were made to determine the best location for the VHF r 
ceiving antenna on light aircraft 

The Effect of Moisture and Fungi on the Electrical Properties 
of Electronic Hook-Up Wire Insulation. M. P. Gauvey U.S 
Central Air Documents Office (Army- Navy-Air Force), Technica 
Data Digest, Vol. 16, No. 1, January, 1951, pp. 15-19, illus 

TWA Orders Collins Radio Units. Scott Reiniger. Avialio 
Week, Vol. 54, No. 4, January 22, 1951, pp. 34, 38, 39, illus 

Radiation from Wide-Angle Conical Antennas Fed by a Coaxial 
Line. Charles H. Papas and Ronald King. Jmstitute of Rad 
Engineers, Proceedings, Vol. 39, No. 1, January, 1951, pp. 49 51 
illus. 2 references 

Radio Noise Filters Made Smaller. 
No. 3, January 15, 1951, p. 39, illus 
search Manufacturing Co 
filters. 

Some Studies of Pulse Transformer Equivalent Circuits. 
C. K. Hadlock and D. Lebell. Jnstitute of Radio Engince 
Proceedings, Vol. 39, No. 1, January, 1951, pp. 81-83, illu | 


Potted-unit construction is used 


Gregory, and Jam 
Techn 


Ignition-noise studies were also 


Aviation Week, Vol. 54, 
Progress made by Aik 
in the design of subminiature nois« 


references 

The Measurement and Calculation of Pulse Magnetization 
Characteristics of Nickel Irons from 0.1 to 5 Microseconds. 
W.S. Melville. (1.E.E., Measurements Section, Paper No. 90 
Institution of Electrical Engineers, Proceedings, Part IIT, Pci 
Engineering, Vol. 97, No. 56, April, 1950, pp. 165-198, Discu 
sion, pp. 229-234, illus 

Some Properties and Tests of Magnetic Powders and Powder 
Cores. C. E. Richards, S. E. Buckley, P. R. Bardell, and A. ¢ 
Lynch. (/.F.E., Measurements Seciion, Paper No. 869.) Inst 
tution of Electrical Engineers, Proceedings, Part 1I, Power En 
neering, Vol. 97, No. 56, April, 1950, pp. 286-245, Discussion, pp 
267-272, illus 19 references 

Ferrite Materials. 1). Polder. (/.E.E., 
tion, Paper No. 883.) Institution of Electrical Engineers, 1 
ceedings, Part II, Power Engineering, Vol. 97, No. 56, April, 1950, 
pp. 246 256, Discussion, pp. 267-272, illus. 16 references 

A Survey of the Possible Applications of Ferrites. k. | 
Latimer and J. B. Macdonald. (/.E.E., Measurements Section 
Paper No. 900.) Institution of Electrical Engineers, Proceedin 
Part IT, Power Engineering, Vol. 97, No. 56, April, 1950, pp. 257 
266, Discussion, pp. 267-272, illus. 22 references 

A High-Performance Transistor with Wide Spacing Between 
Contacts. B. N. Slade RCA Review, Vol. 11, No. 4, December 
1950, pp. 517-526, illus. 2 references 

The Statistical Properties of Noise Applied to Radar Range 
Performance. S. M. Kaplan and R. W. McFall. /nstitute 
Radio Engineers, Proceedings, Vol. 39, No. 1, January, 1951, pp 
56-60, illus 

Presentation of a method for calculating the range performance: 
of a radar on a statistical basis. Graphs are made up from which 
the radar detection range can be obtained for any radar detection 
probability and from which the probability of false target echoc 
can be calculated 

Angular Jitter in Conventional Conical-Scanning Automatic- 
Tracking Radar Systems. Charles E. Brockner. Jnstitut: 


Veasurements Se 


> 


5 references 
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Radio Engineers, Proceedings, Vol. 3 


9, No. 1, Janu iry, 195] pp 
51-55, illus 


| reference 
Investigation of Perceptual Factors Involved in the Ip 


tercep. 
tion of PPI Scope Presentations: Literature and Introduction 
Siegfried J. Gerathewohl U.S., Atr Force School of Aviat 
Vedicine, Randolph Field, Texas, Project No. 21-24-009 Rep 


Vo. 1, September, 1950. 17 pp., illus. 41 references 

A Phase-Calibrated Variable-Frequency Supply for the Testing 
of Servo-Mechanisms. David Morris. (/.E.E., Veasurement 
Section, Paper No. 935.) Institution of Electrical Enginee. 
Proceedings, Part II, Power Engineering, Vol. 97, No 
ary, 1950, pp. 37-45, illus. 15 references 

An Application of Auto-Correlation Analysis. 
Kretzmer. Journal of Mathematics and Physics, Vol. 29, No. 3 
October, 1950, pp. 179-190, illus Analysis of the 
origin and nature of interference effects in pulse-duration modula 
tion and pulse-position modulation systems 

How Magnetic Amplifiers Operate. G.H. Stearley. Prodyg 
Engineering, Vol. 22, No. 1, January, 1951, pp. 182-136, illus 

The Propagation of a Radio-Atmospheric. Kk. G 
Philosophical Magazine, Vol. 42 (7th Series), No 
1951, pp. 1-19, illus. 15 references. 

The Purdue Pitch Meter, a Direct-Reading Fundamental Fre. 
quency Analyzer. M.E. Dempsey, G. L. Draegert, R. P. Siskind, 
and M. ID. Steer (Purdue University, Voice Science Laboratory 
Technical Report Ne. SDC 104-2 18, June, 1950. ) 
Speech and Hearing Disorders, June, 1950, pp 
circuit diagrs 


55, Febru 
Ernest R 


3 references 


Budden 
324, January, 


Journal 
135-141, illus. 
5 references Reprint 

Design of High-Pass, Low-Pass and Band-Pass Filters Using 
R-C Networks and Direct Current Amplifiers with Feedback, 
C. C, Shumard RCA Review, Vol. 11, No 
pp. 584-564, illus 


}, December, 1950, 


Equipment 
ELECTRICAL (16) 


High Ambient Temperatures Encountered in Present and 
Future Aircraft. I). M. Patterson U.S., Central Air Docu 
ments Office (Army- Navy-Atr Ferce), Technical Data Digest, Vol 
16, No. 1, January, 1951, pp. 19-21, illus Problems confronting 
the electrical equipment manufacturer because of high ambient 
temperatures of supersonic flight 

Aluminium Conductors. W. W. Schumacher lircraft Pr 
duction, Vol. 18, No. 147, January, 1951, pp. 21 26, illu 


CHees 


6 refer 


Aluminum cable and busbars give a weight saving in aircraft 
electrical equipment since the weight of electrical-conductor 
aluminum is 30.2 per cent that of copper. The problems involved 
in the design of suitable terminals and in preventing oxidation 
ind optimum production methods are explained 
test data are tabulated 


il cable 


HYDRAULIC & PNEUMATIC (20) 


Follow Oil Pressures with Electrons. Ben Main | pplied 
Hydraulics, Vol. 4, No. 1, January, 1951, pp. 13-15, illus 

An electronic gage for checking hydraulic pressure. A Wheat 
stone bridge provides an electrical output that is proportional to 
the pressure applied to the pickup; a cathode-ray tube displays 
rapid pressure changes Pressure may be plotted against time 
movement, or temperature 

An Interesting Flow-Valve. 
January 5, 1951, p. 27, illus 

A continuous flow-valve suited to aircraft fuel and hydrauli 
systems The valve, developed by Tiltman Langley Labora- 
tories, Ltd., can be remotely controlled electrically, hydraulically, 
pneumatically, or mechanically 

Applied Hydraulics Directory of Manufacturers and Products. 
Applied Hydraulics, Vol. 4, No. 1, January, 1951, pp. 19-122 


The Aeroplane, Vol. 80, No. 2009, 


Flight Operating Problems (31) 


ICE PREVENTION & REMOVAL 


Turbine-Engine Anti-Icing Tested Atop Mt. Washington. 
P.M. Bartlett and T. A. Dickey. SAE Journal, Vol. 59, No. 1, 
January, 1951, pp. 25-28, illus. (Excerpts from a paper 
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| You Get: 


REDUCED WEIGHT 


' INCREASED STRENGTH 
IN your AIRCRAFT CONSTRUCTION 


VY size of 
RIGIDIZED METALS 
Pattern ACC-4i 


HONEYCOMB PANEL 
By U.S. Plywood Corp. 

USP #2185-2 

Rigidized Metal Face—.040; 
52S-ALUA\. 6WL 

OPP. FACE—.020; 24ST-ALUM. 
Weight—12" x 12" x oz. 
Aluminum Foil Honeycomb Interior. 


Full size photograph of 
RIGIDIZED METALS 
Pattern 6-WL 


If You Specify DUPLEX 
TRIPLEX or HONEYCOMB 


PANELS of 


ferals 


STRENGTHENED 
Duplex, Triplex and 
Honeycomb panels of 
RIGIDIZED METALS give you maximum strength and minimum 
weight where they are a “MUST” in aeronautical design. Used 
in aircraft flooring, firewalls and many other material-conserving 
applications, RIGIDIZED METALS have proven themselves un- 
equalled in jobs where durability and increased strength-weight 
ratios are extremely advantageous. You are constantly assured 
greater resistance to buckling and bending, minimum impact 
effect. The range of possible applications is limitless. If you 
wish to get more strength and less weight for a specific aviation 
job, it will pay you to investigate the opportunities RIGIDIZED 
ts METALS offers you. 


Send for your copy of the 
\RIGIDIZED METALS IDEA HANDBOOK 
TODAY 
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If you design controls, hoists, 
counterweights, or any type of 
equipment where you must transmit 
pull or lift, this informative, free 
engineering handbook on tension 
linkages will help you! 

It covers typical examples of ten- 
sion linkage applications . . . help- 
ful step-by-step data on equipment 
selection and examples to guide you 
in making your selections. There 
are tables of dimensional data and 
other important facts you'll find use- 
ful in your work. 

Send for your free copy today. 
Just fill in and mail the coupon 
below. There is no obligation. 


IBALDWIN-REX 


BALDWIN-DUCKWORTH 


Division of Chain Belt Company 
Springfield 2, Mass. 


BALDWIN-DUCK WORTH 51-409B 
Division of Chain Belt Company 

355 Plainfield Street 

Springfield 2, Mass. 


Send me my copy of Bulletin No. 51-10 covering Tension Linkages. 
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Porous Panel Anti-Icing System. Aviation Week, Vol. 54, No 
2, January 8, 1951, pp. 35, 36, illus. 

Development, by T.K.S. (Aircraft De-Icing) Ltd., of sintered 
bronze strips (Porosint) that enable ‘“‘Killfrost’’ deicing fluid to 
seep through onto the leading edges of wings and tail. 

New Methods of De-Icing for Wings and Tailplanes. Jnferavia, 
Vol. 5, No. 12, December, 1950, pp. 644-646, illus. The T.K.S 
(Aircraft De-Icing) Ltd. fluid system. 


REFUELING IN FLIGHT 


Transport Refueling. Burgess Clark. Aero Digest, Vol. 62 


No. 1, January, 1951, pp. 56, 58, 59, 73, illus. Future possibili 
ties of flight refueling for air-line traffic. 


Flight Safety & Rescue (15) 


Observations on Flight Safety. Jerome Lederer. S.A.E 
Annual Meeting, Detroit, January 8-12, 1951, Preprint No. 55 
33 pp. 

The problems of economic pressure and safety; attitude on 
safety measures; statistics and safety; operating vexations, com 
petition, and safety; and politics and safety in the development 
of safer air travel. 

Seating Innovation Stirs Industry Interest. American Avia 
tion, Vol. 14, No. 27, January 22, 1951, pp. 28, 29, illus. 

The Bennett hammock-type aircraft seat built by Aerotherm 
Corp., Bantam, Conn. The entire seat swings freely between two 
large tear-drop-shaped flat springs that form the outer panels of 
the seat. The passenger controls his seat position merely by 
shifting his weight; the center of gravity is always below the 
pivot point of the hammock. In case of an accident, the seat 
puts the passenger in a position to withstand a maximum-impact 
load. 

How to Increase Safety in Scheduled Air Operations. T. P 
Wright. SAE Journal, Vol. 59, No. 1, January, 1951, pp. 35-41 
(Excerpts from a paper: Research and Development to Promote 
Safety in Aviation. ) 

Effectiveness of Ejection Seat Training with Special Reference 
to SDC Device 6EQ-2. Richardson, Bellows, Henry & Co., Inc 
U.S., Office of Naval Research, Special Devices Center, Technica 
Report No. SDC 383-5-1, November 15, 1950. 19 pp. 

The Device 6EQ-2 (ejection seat trainer) was designed on thx 
basis of experience with the Research Tower (developed by 
Martin-Baker Aircraft Ltd.) to aid in the indoctrination of pilots 
in the use of the ejection seat. A comparison of the two devices 
(from the results of questionnaires to pilots) indicates that th 
6EQ-2 is as effective as the Research Tower 

Improved Pilot Shoulder Harnesses Withstand 38.6 G Crashes. 
U.S., Central Air Documents Office (Army- Navy-Air Force 
Technical Data Digest, Vol. 16, No. 1, January, 1951, p. 8, illus 

The pilot harness has an inverted “V”’ crossing the pilot's 
thighs, thus allowing the thighs and shoulders to take more of the 
stress and relieving the pressure across the upper abdomen 

Inerting of Aircraft Fuel Tanks with Carbon Dioxide Prior to 
Fuel Tank Repair Operations. National Fire Protection Associa 
tion, Committee on Aviation and Airport Fire Protection, Bulletin 
No. 56-A, January 10, 1951. 9pp. 9 references. 

The Utilization of Airline Employees as Volunteers for Ground 
Aircraft Fire Fighting at Airports. National Fire Protection 
Association, Committee on Aviation and Airport Fire Protection, 
Bulletin No. 61, January 11, 1951. 4 pp. 


Flight Testing (13) 


A Radar Method of Calibrating Airspeed Installations on Air- 
planes in Maneuvers at High Altitudes and at Transonic and 
Supersonic Speeds. John A. Zalovcik. U.S., N.A.C.A., R 
port No. 985, 1950. 7 pp., illus. U.S. Govt. Printing Office, 
Washington. $0.15. 

This method of calibrating the static-pressure source of a Pitot 
static air-speed indicator involves the use of radar tracking 
equipment to establish the geometric altitude of the airplane 

Notes on the Turning Performance of the Spitfire as Affected 
by Altitude and Flaps. M.B. Morgan and D. E. Morris. Gt 
Brit., Aeronautical Research Council, Reports and Memoranda No. 
2349, 1950 (April, 1941). 15 pp., illus. 5 references. British 
Information Services, New York. $0.75. 
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Messerschmitt Me.109 Handling and Manoewverability Tests 
M. B. Morgan and D. E. Morris. Gt. Brit., Aeronautica] Re. 
search Council, Reports and Memoranda No. 2361, 1950 (Septen 
ber, 1940). 36 pp., illus. 13 references. British Informatio, 
Services, New York. $1.60. ; 

Handling Tests on the Curtiss H-75, and Comparative Aileron 
Tests on the Curtiss H-75, Spitfire and Gloster F.5/34, \y B 
Morgan, D. E. Morris, and F. J. Bigg. Gt. Brit., l eronautic 
Research Council, Reports and Memoranda No. 2379, 1950 (Apri 
1940). 33 pp., illus. 9 references. British Information Sery 
ices, New York. $1.40. 

Research Handling Tests on “Blenheim” L6595. 
Morgan. Gt. Brit., Aeronautical Research Council, Reports and 
Memoranda No. 2348, 1950 (December, 1939). 19 pp., illus, 
references. British Information Services, New York. $1,090 


Fuels & Lubricants (12) 


Aviation Turbine Fuel—What an Engine Manufacturer Woy\ 
Like. E. A. Droegemueller. Esso Air World, Vol. 3, No. 2 
November-December, 1950, pp. 64-69, illus. 

Fuel characteristics for optimum engine performance. These 
specifications were determined from a study by Pratt & Whitney 
Aircraft of aircraft and engine requirements and the needs of the 
operator from the standpoint of the range of fuel types available 

Synthesis of Cyclopropane Hydrocarbons from Methyl. 
Cyclopropyl Ketone. I—2-Cyclopropylpropene and 2-Cyelo- 
propylpropane. II—2-Cyclopropyl-1-Pentene, Cis and Trans 2- 
Cyclopropyl-2-Pentene, and 2-Cyclopropylpentane. Vernon A 
Slabey and P. H. Wise. U.S., N.A.C.A., Technical Notes Nos 
2258, 2259, January, 1951. 17,20pp.; illus. 12, 4 references, 

Synthesis and Purification of Some Alkylbiphenyls and Alkyl- 
bicyclohexyls. Irving A. Goodman and Paul H. Wise. U.S, 
N.A.C.A., Technical Note No. 2260, January, 1951. 29 pp, 
illus. 23 references. 

Evaluating Rocket Propellant Performance. Joseph Himpan 
Interavia, Vol. 5, No. 10, October, 1950, pp. 580-532, illus 

A simple formula is developed for the evaluation of the perform. 
ance of a rocket propellant. It is shown that rocket-propellant 
performance depends on exhaust velocity, specific gravity of the 
propellant, and the rocket design index. Characteristics of the 
most likely rocket propellants are tabulated. 

Rocket Propellants. Heinz Gartmann. Jnteravia, Vol. 5, No 
10, October, 1950, pp. 527-529, illus. 1 reference. Operational 
aspects of the most likely rocket propellants. 

Structure of Thin Films of Aliphatic Esters and Alcohols on 
Metals. J. V. Sanders and D. Tabor. Royal Society (London), 
Proceedings, Series A, Mathematical and Physical Sciences, Vol. 
204, No. 1079, January 9, 1951, pp. 525-533, illus. 18 references 

Orientation of Fatty Acid and Soap Films on Metal Surfaces. 
J. W. Menter and D. Tabor. Royal Society (London), Proceed- 
ings, Sertes A, Mathematical and Physical Sciences, Vol. 204, No 
1079, January 9, 1951, pp. 514-524. illus. 33 references. 

The McKee Worker-Consistometer with Constant-Speed 
Drives. Samuel A. McKee and Hobart S. White. U.S, 
National Bureau of Standards, Journal of Research, Vol. 46, No 
1, January, 1951, pp. 18-29, illus. 2 references. (Also available 
as Research Paper No. 2170. U.S. Govt. Printing Office, Wash- 
ington. $0.10.) 


Gliders (35) 


A New British High-Performance Sailplane, the Slingsby 34A. 
J. C. Reussner. Aeronautics, Vol. 23, No. 6, January, 1951, pp 
44-47, illus. 


Guided Missiles (1) 


Some Statistical Considerations of the Jet Alignment of Rocket- 
Powered Vehicles. A. L. Stanly. American Rocket Society, 
Journal, No. 83, December, 1950, pp. 155-168, illus. 

An analysis of misalignment shows that it arises from mechani- 
cal and gaseous misalignments stemming from nonaxial and non- 
symmetric manufacture. Adding the specific tolerances of indi- 
vidual sources of mechanical misalignment according to r.m-s. 
sums results in numerous small tolerances having a negligible 
effect while a few large tolerances have a relatively predominant 
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effect. Controlling alignments for groups of parts, rather than 
for individual parts, reduces overall misalignments. 


Rockets Today; the Military Potentialities of Jet Propulsion. 
James R. Randolph. Ordnance, Vol. 35, No. 184, January 
February, 1951, pp. 300, 301, illus. Rockets and ram-jets. 


Viking Flights Prove Research Worth. Aviation Week, Vol 
54, No. 3, January 15, 1951, pp. 24-26, 28, illus. 1 reference 

The Viking rockets, built by The Glenn L. Martin Co., have 
completed six successful launchings. The rocket and its related 
ground installations are described; development is summarized 
chronologically. 


Hypervelocity Missiles. L. G. Pooler. Ordnance, Vol. 35» 
No. 184, January-February, 1951, pp. 295-297, illus. Outline of 
hyperballistics studies (Mach range = 5-10) on the behavior of 
projectiles, missiles, and guns; research facilities and tools 


Instruments (9) 


A Survey of Stability Analysis Techniques for Automatically 
Controlled Aircraft. Arthur L. Jones and Benjamin R. Briggs 
U.S., N.A.C.A., Technical Note No. 2275, January, 1951. 112 
pp., illus. 53 references. 

A survey and evaluation of stability analysis techniques that 
are commonly applied to linear continuous control systems in 
which the difference between input and output quantities is 
measured continuously and is used in the operation of a closed 
loop system. The calculations are carried out for a typical high 
speed fighter aircraft having an automatic pilot. 


Wind-Tunnel Investigation of a Number of Total-Pressure 
Tubes at High Angles of Attack; Supersonic Speeds. William 
Gracey, Donald E. Coletti, and Walter R. Russell. U-.S., 
N.A.C.A., Technical Note No. 2261, January, 1951. 48 pp., 
illus. 2 references. 

A wind-tunnel investigation was conducted to determine the 
effect of inclination of the air stream on the measured pressures of 
20 total-pressure tubes through an angle of attack of — 15° to 45 
at Mach Numbers 1.62, 1.94, and 2.40. Results obtained with 
these same tubes at subsonic speeds have been previously r« 
ported in N.A.C.A. RM L50G19. 


The Effect of Compressibility on Static Heads. C. N. H 
Lock, A. E. Knowler, and H.H. Pearcey. Gt. Brit., Aeronautica 
Research Council, Reports and Memoranda No. 2386, 1950 (Janu 
ary, 1943). 13 pp., illus. 6 references. British Information 
Services, New York. $0.75. 

Three different types of model static heads 0.292 in. in diameter 
were tested in the N.P.L. 1-ft. circular high-speed tunnel at Mach 
Numbers up to 0.87 to determine the best type of static head for 
reliable air-speed readings in dives at speeds up to Mach 0.8 


A Note on the Calibration and Use of a Shielded Hot-Wire 
Anemometer for Very Low Speeds. C. F. Cowdry. 
Scientific Instruments, Vol. 27, No. 12, December, 1950, pp. 327 
329, illus. 2 references. 

A method for calibrating low-speed hot-wire anemometers by 
the use of a small whirling arm. Nominal wind speed range for 
the tests was 0-7.0 ft. per sec. Results show errors introduced 
when the anemometer is inclined to the wind direction. 


Journal of 


Presentation of Information by Aircraft Instruments: Experi- 
mental Enquiries. I—Size Comparison of Two Patterns of Air 
Speed Indicator. J.Spencer. Gt. Brit., Royal Air Force, Flying 
Personnel Research Committee, Report No. 735, June, 1950. 18 
pp., illus. 4 references. Experiments to determine the effects 
on reading accuracy of decreasing the diameter of the air-speed 
indicator by '/2 in. 


Comparative Evaluation of Pictorial and Symbolic VOR Navi- 
gation Displays in the 1-CA-1 Link Trainer. S. N. Roscoe, J. F 
Smith, B. E. Johnson, P. E. Dittman, and A. C. Williams, Jr 
U.S., Civil Aeronautics Administration, Division of Research, 
Report No. 92, October, 1950. 123 pp., illus. 6 references. 

Results of experiments on the performance of private and in 
strument pilots using a symbolic and pictorial VOR display to 
solve common local navigation problems in a 1-CA-1 Link Trainer 
The pictorial type was superior to the symbolic type. Test re 
sults do not predict the frequency of errors or their probable size 
in using either type in the air; use of the pictorial system will r¢ 
sult in fewer errors. 


ENGINEER 


ING REVIEW—APRIL, 1951 


Investigation of Perceptual Factors Involved in the Inte 
of PPI Scope Presentations: Literature and Intro 
Siegfried J. Gerathewohl. U.S., Air Force, School of Aviatioy 
Medicine, Randolph Field, Texas, Project No. 21 24-9, Rebet 
No. 1, September, 1950. 17 pp., illus. 41 references 

Follow Oil Pressures with Electrons. Ben Main 
Hydraulics, Vol. 4, No. 1, January, 1951, pp. 13-15, illus 

An electronic gage for checking hydraulic pressure. A Wheat 
stone bridge provides an electrical output that is Proportional to 
the pressure applied to the pickup; a cathode-ray tube displays 
rapid pressure changes. Pressure may be plotted against time, 
movement, or temperature. 

Radiation Hazards in Large Scale Storage of Luminous Instry- 
ments. Hermann J. Schaefer. Contact, Vol. 9, No. 1, January, 
1951, pp. 20-27, illus. 1 reference. : 


Tception 
duction, 


Applied 


Laws & Regulations (44) 


Airspace Rights over the Arctic. John C. Cooper. 4; 
Affairs, Vol. 3, No. 3, December, 1950, pp. 517-540. 


Machine Elements (14) 


GEARS & CAMS 


The Efficiency of Planetary Gear Trains. R 
(Glasers Annalen, Vol. 74, No. 8, August, 1950, pp 
The Engineer's Digest, Vol. 11, 
425, illus. 

A method of calculating the efficiency of planetary gear trains 
is demonstrated by means of 17 examples from practice. The 
efficiencies of the various gear trains differ considerably and vary 
greatly with the gear ratio 


Poppinga 
139-145 
No. 12, December, 1950, pp. 421 


Operational Stress2s in Automotive Gears. Earle Buckingham 
SAE Quarterly Transactions, Vol. 5, No. 1, January, 1951, pp 
13-55, illus. 3 references 

Combined stresses in gears are analyzed by a_ photoelastic 
method in which a replica of the part (made of transparent 
material) is examined with polarized light as it is being stressed. 
The visual stress pattern can then be evaluated. Formulas and 
stress patterns are given for the different types of stresses found 
in gear teeth under loads. The influence of plasticity and re- 
peated stressing on the strength of the material is examined 

Designing Spur and Helical Gears for Durability. Harold 
M. Durham. Machine Design, Vol. 23, No. 1, January, 1951, pp 
149-152, illus. 1 reference. A simplified method for calculating 
gears for wear or durability; charts supply the necessary calcula 
tion factors. 


SHAFTS & ROTATING DISCS 


Designing Taper Involute Splines. Machine Design, Vol. 23, 
No. 1, January, 1951, pp. 117-121, illus. 1 reference 


SPRINGS 


Prestressed Springs. achine Design, Vol. 23, No. 1, Janu- 
ary, 1951, pp. 141, 142, illus. 

Applications of the Neg’ator, made by Hunter Spring Co., as an 
extension spring, an auxiliary clamping device, or a spring motor 
capable of storing and delivering rotational energy 


Materials (8) 
METALS & ALLOYS 


A Structural-Efficiency Evaluation of Titanium at Normal and 
Elevated Temperatures. George J. Heimer] and Paul F. Barrett 
U.S., N.A.C.A., Technical Nete No. 2269, January, 1951. 16 
pp., illus. 14 references 

Evaluation of titanium under compressive loading without 
buckling, in column buckling, and the buckling of long plates in 
compression and shear at temperatures of 80°, 400°, and 600°F. 

The Resistance of Aluminum and Beryllium Bronzes to Fatigue 
and Corrosion-Fatigue. D. G. Sopwith. Gt. Brit., Aeronautical 
Research Council, Reports and Memoranda No. 2486, 1950 (April 
18, 1940). 9 pp., illus. 3 references. British Information 
Services, New York. $0.50. 
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Put your aircraft gearing 
problems in the experienced 
hands of WESTERN GEAR 

WORKS, designers and builders 
of mechanical power transmis- 
sion equipment for more than 

50 years. Our services include 
the design, production and testing 
of any type of aircraft geared product 

—for ground or air-borne application. 


GHQ 


FOR SPECIAL 
GEARED 
EQUIPMENT 


for example ACCESSORY DRIVES These aircraft accessory drives 
are typical of the work we have been doing for major 
aircraft companies throughout the United States for more 
than a decade. The disassembled view shows in detail the 
precision quality components gears, bearings, mountings, 
shaft housings, etc.—the results of careful engineering, 
skillful manufacturing, and vigilant inspection. 


Send coupon for the PACIFIC-WESTERN bulletin 
Jrerft on geared products for the Aircraft Industry 


WESTERN GEAR WORKS 
, Box 192, Lynwood (Los Angeles County), Calif. 


Gentlemen: Please send me the aircraft bulletins checked: 
Plants: Seattle Actuator Catalog (CD Aircraft Equipment Catalog 

Lynwood 

(Los Angeles County) Name 
M Houston 


Representatives: Address 
Portland 

Denver City 
Vancouver, B.C. 


Zone. State. 
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S4 AERONAUTICAL 


Results of Recent Tests on Resistance to Weld Decay of Low- 
Carbon Stainless Steels. I. G.R. Bolsover. Sheet Metal Indus 
tries, Vol. 28, No. 285, January, 1951, pp. 73-76, illus 

Welded specimens of 18/8 stainless steel with a 0.03 per cent 
maximum carbon content were tested for resistance to weld decay 
Results were compared with those of tests on steel of somewhat 
higher carbon content which had been treated with titanium 

Measurement of Surface Wear. H. Meincke. (Metallober 
flache, Vol. 4, No. 10, October, 1950, pp. 145-151.) The Engi 
neer’s Digest, Vol. 11, No. 12, December, 1950, pp. 417-419, illu 
An investigation to establish standard criteria of abrasion mea 
urement in surface-hardness testing 

Corrosion Fatigue; the Influence of Disarrayed Metal. |) 
Whitwham and U. R. Evans. Corrosion, Vol. 7, No. 1, January, 
1951, pp. 28-40, illus. 5 references. 


NONMETALLIC MATERIALS 


Some Notes on the Manufacture of Modern Airplane Hoods. 
Erik Ahman. Saab Sonics, No. 12, October-December, 1950, pp 
6-10, illus. Acrylic glass for airplane hoods: special properti« 
and molding methods 


PROTECTIVE COATINGS 


Surface Treatment and Finishing of Light Metals. V. 5S 
Wernick and R. Pinner. Sheet Metal Industries, Vol. 28, No. 285, 
January, 1951, pp. 79-87, illus. 33 references. Theory and 
applications of the industrial anodizing processes to aluminum 
mechanism of anodic oxide film and the theory of anodic oxida 
tion. 


Meteorology (30) 


On the Stability of a Fluid Heated from Below. ©. G. Sutton 
Royal Society (London), Proceedings, Series A, Mathematical and 
Physical Sciences, Vol. 204, No. 1078, December 22, 1950, pp 
297-309, illus. 13 references, 


Navigation (29) 


Periscope Sextant Eliminates Dome. Product Engineerin 
Vol. 22, No. 1, January, 1951, pp. 114, 115, illus. 

The Periscopic Sextant, developed by the Kollsman Instru 
ment Div., Square D Co., takes readings through a 3.8-in. tube 
that projects 1'/2 in. into the slipstream. The instrument can be 
used as an astrocompass or to take bearings 

Navigation Without Tears. J.C. Neilan. The Aeroplane, Vol 
80, No. 2059, January 5, 1951, pp. 11, 12, illus. Operation and re 
liability of the Decca Flight Log, a radio-fixing system that give 
the pilot instantaneous, continuous, and permanent navigational! 
information and records. 


Visual Aids to Approach and Landing; Appendix to Article 
“Pilot’s Responsibility in Aviation Development” by J. Wood- 
man. Jhe Log, Vol. 11, No. 1, January, 1951, pp. 13-20, illu 
Pilot's reaction to various landing-light configurations; the per 
spective geometry of the configurations 

Final Report on Evaluation of Omni-Bearing-Distance System 
of Air Navigation. W.R. Rambo, J. S. Prichard, D. P. Duffy, 
R. C. Wheeler, A. E. Dusseau, Jr., and S. Goldstein. Airborne 
Instruments Laboratory, Inc., Report No. 540-2, October, 1950. 2 
Vols., 186, 158 pp.; illus. 26, 47 references. 

International Navigation-Aids. C. B. Bailey-Watson. Flight, 
Vol. 59, No. 2190, January 11, 1951, pp. 44-47, illus. Comparison 
of U.S. and British navigation systems; evaluation of the Decca 
Navigator system. 

Comparative Evaluation of Pictorial and Symbolic VOR Naviga- 
tion Displays in the 1-CA-1 Link Trainer. S. N. Roscoe, J. F 
Smith, B. E. Johnson, P. E. Dittman, and A. C. Williams, J: 
U.S., Civil Aeronautics Administration, Division of Research, 
Report No. 92, October, 1950. 123 pp., illus. 6 references 

Results of experiments on the performance of private and in 
strument pilots using a symbolic and pictorial VOR display to 
solve common local navigation problems in a 1-CA-1 Link 
Trainer. The pictorial type was superior to the symbolic typ: 
Test results do not predict the frequency of errors or their prob 
able size in using either type in the air; use of the pictorial sy: 
tem will result in fewer errors. 
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Ordnance & Armament (29) 


Fighter Armament. VI-—Gun Design and Installation, AR 
Weyl. Flight, Vol. 59, No 2189, January 4, 1951, pp. 6 8, illus 
Muzzle velocity and rate of fire; methods of use: weight and 
bulk. 


Parachutes 


Drag Characteristics of Parachutes. S. F. Hoerne1 
Force, Technical Report No. 6201, October, 1950 
17 references 


Air 
15 pp., illus 


The drag of pervious sheets is investigated as a function of the 
permeability. The drag of parachute-like bodies in a stationary 
position is evaluated from experiments. The aerodynamic forces 
and mechanics of freely gliding parachutes are derived 


Photography (26) 


Saab Photography. John A. Sandh. No. 12 
October-December, 1950, pp. 11, 14, illus. Industrial photogra. 
phy use and methods at the Saab Works, Sweden 

Versatility Feature of New Camera. Aviation Week, Vol, §4, 
No. 3, January 15, 1951, pp. 48, 49, illus. 

The Model IV 35-mm. synchronous motion-picture camera, 
developed by Flight Research Engineering Co., is capable of 
maintaining one-millisecond shutter accuracy. Designed pri 
marily for flight testing and missile tracking, it can take either 
single-frame or continuous exposures. Other applications include 
oscillograph photography. 

Discussion on ‘The Flash Tube and Its Applications” by J. N. 
Aldington and A. J. Meadowcroft. Jnstitution of Electrical Engi 
neers, Proceedings, Part II, Power Engineering, Vol. 97, No, 56, 
February, 1950, pp. 87-91. 


Saab Sonics, 


Power Plants 


An Interesting Flow-Valve. 
January 5, 1951, p. 27, illus 

A continuous flow-valve suited to aircraft fuel and hydraulic 
systems. The valve, developed by Tiltman Langley Laboratories, 
Ltd., can be remotely controlled electrically, hydraulically, pneu 
matically, or mechanically 


The Aeroplane, Vol. 80, No, 2059, 


JET & TURBINE (5) 


Regenerator-Design Study and Its Applications to Turbine 
Propeller Engines. S. V. Manson. U.S., N.A.C.A., Technica 
Note No. 2254, January, 1951. 52 pp., illus. 8 references 

Practical Aspects of Turbojets in Transport Aircraft. Kk. 1 
Holland and E. L. Auyer. Aeronautical Engineering Review, Vol 
10, No. 3, March, 1951, pp. 32-385, illus. 

A High-Speed, High-Temperature Precision Testing Machine 
for Gas Turbine Disk Research. A. C. Hagg, B. Cametti, and 
G. O. Sankey. Westinghouse Electric Corp., Westinghouse Ke 
search Laboratories, Scientific Paper No. 1461, August 19, 1949 
29 pp., illus 

The equipment was developed primarily to measure accurately 
and control the test parameters of speed (stress) and temperature 
and to determine plastic and creep strain occurring under the con 
trolled test conditions. Data obtained indicate that the machine 
is reliable in its operation. 

Turbine-Engine Anti-Icing Tested Atop Mt. Washington. 
P. M. Bartlett and T. A. Dickey. SAE Journal, Vol. 59, No. |, 
January, 1951, pp. 25-28, illus. (Excerpts from a paper 

Cartridge Turbo-Starters for Aeronautical Gas Turbines. 
The Engineer, Vol. 190, No. 4952, December 22, 1950, pp. 635, 
636, illus. Cartridge turbostarter developed by Rotax, Ltd., and 
the Plessey Co., Ltd 

G-E Turbojet Progress. Paul -H. Wilkinson. 
Vol. 15, No. 1, January, 1951, pp. 32, 33, illus. 

A Russo-German Turbojet—the M-012. IJnteravia, Vol. 5, No 
11, November, 1950, pp. 586-588, illus. 

A development of the Jumo 004. It gives a static thrust of 
4,000 Ibs. at 9,000 r.p.m., is 177 in. in length with a diameter of 48 
in., and has an eleven-stage axial compressor and a two-stage 
turbine. 


3 references 
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A “needle in the sky,” the visible display of a 
modern fuel measuring system at work, guides the 
pilots of modern combat aircraft. Absolute re- 
liability, under all conditions, is required. 

When Simmonds Aerocessories first came out 
with electronic fuel gaging, the then- existing 
methods of fuel measurement became almost ob- 
solete. Simmonds’ concept of fuel gaging has since 
proved itself over billions of air miles on leading 
commercial and military aircraft. 

As a result of its continuous research, Simmonds 


SIMMONDS AEROCESSORIES, 


Simmonds Products, Inc. 


Aerocessories introduces the PACITRON Elec- 
tronic Capacitance Type Fuel Gage. This high- 
precision, low-weight system meets present needs, 
including compensation for jet fuels, and antici- 
pates certain future requirements. 

Conveniently interchangeable units, fewer vacu- 
um tubes than comparable systems and a tank unit 
adaptable to complex fuel tank geometry, are out- 
standing features. 

The story of PACITRON is told in a 12-page, 


illustrated bulletin, now available upon request. 


INC. 
Tarrytown, N. Y. 


Manufacturing Division: Vergennes, Vermont 
Sales Offices: Glendale, Cal. * Dayton, Ohio * Baltimore, Md. * Montreal, Canada « Seattle, Wash. 


More SIMMONDS Products 


Push-Pull Controls « Fuel Compensators ¢ Hydraulic 

Fuses Hydraulic Remote Actuators Hydraulic Irreversible Power 
Actuators « Toggle-Type Cowling Latches * Engine Fuel Metering and 
Control Equipment « Aircraft Fire Detection Systems ¢ Fuel Flow Distribu- 
tors ¢ Aircraft Fire Protection and Extinguishing Equipment ¢ Spark Plugs. 
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RECIPROCATING (6) 


Elimination of Combustion Knock Texaco Combustion 
Process. KE. M. Barber, Blake Reynolds, and W. T. Tierney 
SAE Quarterly Transactions, Vol, 5, No. 1, January, 1951, pp. 26 
38, Discussion, pp. 38 438, illus. 11 references 

Phe Texaco Combustion Process (TCP) is a method for operat 
ing the combustion phase of the cycle of a reciprocating interna! 
combustion engine so that knock does not occur, regardless of 
the octane rating of the fuel or of the compression ratio or super 
charge of the engine, TCP ts relatively insensitive to fuel volatility 
Phe theory, physical apparatus, efliciency, and typical characte: 
istics of the TCP cnpgiie are explained 
nately a 30 per cent fuel saving 


Further Study of Metal Transfer Between Sliding Surfaces. 
T. Burwell and C. Strang U.S., N.A.C.A., Technic 
Note No, 2271, January, 1951. 389 pp., illus. 14 references 

Pests were carried out to determine the effect of the transfer of 
metal from one rubbing surface to another on the formation of 
surface coatings on piston-ring materials during run-in of an ail 
eralt engine, One of the rubbing surfaces was made radioactive 
the friction test was applied, and the other surface was examined 
for radioactivity Pest materials were nitralloy steels (nitrided 
and unnitrided) and several chromium-plated surfaces 

Resistor-Suppressors Found to Have No Effect on Starting 
Cold Engines. l).S., Central Air Documents Office (Army- Na 
lir Force), Technical Data Digest, Vol. 16, No. 1, January, 1951 
pp. 11, 12, illus 


PCP results in approxi 


ROCKET (4) 


Rocket-Engine Flight Testing. Richard Ff. Gompertz. A» 
can Rocket Society, Journal, No. 83, December, 1950, pp. 169-176 
illus. Outline of a rocket-engine flight-test program set up at an 
Air Force experimental flight-test base 

Designing a JATO Engine. Machine Design, Vol. 23, No 
January, 1951, pp. 102-106, illus 

Design development of the basic rocket-engine component 
considering in detail the propellant cartridge, chamber assembly 
nozzle throat, and the program of obtaiming ignition reproduc 
bility 


Production (36) 


Experimental Gas-Turbines; Some Problems of Small 
Quantity Manufacture. L. H. Leedham., Aircraft Produc 
Vol. 18, No. 147, January, 1951, pp. 27-381, illus. (Abstract of 
paper, ) 

Blade-Machining. lircraft) Production, Vol. 13, No. 14% 
January, 1951, pp. 8, 9, illus 

Che Tracermatic 14-station machine used for the multip! 
copy-milling of gas-turbine blades embodies the principle of singk 
point copying and the means for multiple-machining in one unit 
It was developed by Modern Tool Works, Ltd. of Toronto for u 
by A.V. Roe Canada Ltd 

How Aircraft Design Changes Can Be Controlled. |. | 
Stoner. Automotive Industries, Vol. 104, No. 1, January, 1951, p 
38, 39, OO, 92, 94, 96, illus 

Procedures of the Change Control Dept. of Douglas Aircraft Co 
in arranging for the incorporation of desigu changes into produ 
tion of aircraft in the most effective and cconomical manner 

Aircraft Industry Must Outdo World War II Achievements 
Robert MeLarren, Automotive Industries, Vol. 104, No. 2, Jam 
ary 15, 1951, pp. 88 40, 120, 122, 124, illus Problems facing th 
aircraft industry in attempting to meet defense requirement 

Production Development (Lockheed) of a Jettisonable Fuel 
Tank. A. H. Petersen. Automotive Industries, Vol. 104, No 
January 15, 1951, pp. 44, 108, 110, 112, illus 

Some Notes on the Manufacture of Modern Airplane Hoods. 
Erik Ahman. Saab Sonics, No. 12, October December, 1950, 1 
6-10, illus. Acrylic glass for airplane hoods: special properti 
and molding methods 

Subassembly Riveting. Aircraft Production, Vol. 18, No. 14) 
January, 1951, pp. 12-17, illus. 

Application of the Erco automatic riveting machine to the 
assembling of air-frame units at Consolidated Vultee Aircraft 
Corp., de Havilland Aireraft Co., Ltd., and Percival Aircraft, Ltd 


ING REVIEW 


APRIL, 1961 


rhe machine, built by Engineering and Research Corp 
dale, Md., handles the entire riveting sequence of 
dimpling, inserting, and heading of the rivet in two Oo} 
the anvil 


River. 
punching, 
erations of 


Spin-Dimpling; Cold Process (Bristol Aeroplane Co., Ltd.) for 
Producing a Close-Tolerance Countersunk Form for Flush 
Riveting. Aircraft Production, Vol. 13, No. 147, January, 195] 
pp. 3-7, illus 

Tools for the Job. The Aeroplane, Vol, 80, No, 2059, January §, 
1951, pp. 13°17, illus. Spin-dimpling and squeeze-rive ting auto. 
matic production processes (Bristols and Ratcliffe ) 

Machining of Heated Metals. Armstrong, A. Cosler, 
jr, and F, Katz Imerican Society of Mechanical Engineers, 
l'ransactions, Vol, 73, No. 1, January, 1951, pp. 35 43, illus 9 
references 

The Effect of the Cutting Fluid upon Chip-Tool Interface Tem. 
perature. M. C. Shaw, J. D. Pigott, and L. P Richardson. 
Imerican Society of Mechanical Engineers, Transactions, Vol, 73 
No. 1, January, 1951, pp. 45-52, Discussion, pp. 52-56, illus ti 
references 

An Analytical Evaluation of Metal-Cutting Temperatures, 
kK. J. Trigger and B. T. Chao. American Society of Mechanical 
Engineers, Transactions, Vol. 78, No. 1, January, 1951, pp. 57 66, 
Discussion, pp. 66 68, illus. 28 references 

Residual Stresses in Machined Surfaces. I. Kk. Henriksen. 
Imerican Society of Mechanical Engineers, Transactions, Vol, 78, 
No, 1, January, 1951, pp. 69-76, illus. 18 references 

Experience with Machinability Repeat-Ability. I. J. R. Hudee, 
Society of Mechanical Engineers, Transactions Vol. 73 
No. 1, January, 1951, pp. 17 20, illus 

[experiments to establish tool-life values brought up the prob- 
lem of making accurate repeat runs with machine tools. The 
difficulties encountered are listed, and a procedure is suggested for 
obtaining high machinability repeatability. 

A Study of Heat Developed in Cylindrical Grinding. R. E 
Mckee, R. S. Moore, and O. W. Boston American Society of 
Vechanical Engineers, Transactions, Vol. 73, No. 1, January, 1951, 
pp. 21-34, illus. 3 references 

A Survey of Modern Theory on Welding and Weldability. IL 
1). Séférian. Sheet Metal Industries, Vol. 28, No, 285, January, 
1951, pp. 69-72, 76, illus 

Che influence of the alloy constituents on the welding of 
chromium-molybdenum steels, low-alloy copper-chromium steels, 
plain chromium steels, and austenitic nickel-chromium stainless 


teels of the IS/S type; welding processes for each typ of steel 


Propellers (11) 


Splined Positive Lock. Machine Design, Vol. 23, No. 1, Janu 
iry, 1951, pp 115, 116, illus Design of a positive lock with ex 
tremely fine adjustment for holding propeller blades against 
change of angle 

Aeroproducts Division, General Motors Corporation, Spin Pit 
for Supersonic Propellers. Shell Aviation News, No. 150, Decem 
ber, 1950, p. 20, illus 


Rotating Wing Aircraft (34) 


Readers’ Forum: Comments on “A Type of Lifting Rotor with 
Inherent Stability.” G. J. Sissingh. Journal of the Aeronautical 
Sciences, Vol. 18, No. 3, March, 1951, pp. 210, 211, illus 

The Helicopter. I First Principles and a Brief History; 
Rotating Systems and Their Controls. II Power and Lift; 
Flight Control and Its Relation to Hub Design. N. R. Liptrot 
Flight, Vol 5Y, Nos 2189, 2190, January 1, ia. M51, pp 17-20; 
8-51; illus., cutaway drawings 

USAF Copter Instrument Course. 
1, January 22, 1951, pp. 27, 28 

Instrument Phase for USAF Helicopter Pilot Course. -1 me’ 
can Helicopter, Vol. 21, No. 1, December, 1950, pp. 6-8, 20, 21 

The Rotary Wing Pictorial Review for 1950. American [1 
copter, Vol. 21, No. 1, December, 1950, pp. 9-19, illus. Photo 
graphs and specifications of 42 helicopters 

Helicopter Maintenance. David H. Kaplan. Aviation Age, 
Vol. 15, No. 1, January, 1951, pp. 26, 27, illus. Maintenance ol 
the helicopter tail rotor; transmission and control problems 


Aviation Week, Vol. 54, No 
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of production, Allison delivered its 
10,000th jet engine to the U.S. Air Force. 


nl 
LITLICSS 


Built largely during a period of peace- 

time activity, these 10,000 engines plot 

a curve of increasing power and depend- 
aia ; ability. Thrust was stepped up more than 
50 per cent per pound of weight; service 
life was extended more than 300 per cent 
and important improvements were made 
in fuel economy. 


in Pit 


cem 


These vastly improved engines were in 

Japan ready for duty at the outbreak 

of the Korean hostilities. Today, two 
types of Allison jet engines in three 
Lift; = types of U. S. jet fighters are in combat 
in Korea—spreading destruction among 
enemy air and ground forces with a 
builders of the J33 and degree of availability and reliability 
engines never before equaled. 


and 140 series Turbo- 
= pn Today, the 10,000 Allison jet engines 
have accumulated more than 600,000 
OFt hours in the air. 
This means that Allison jet engines lead 


DIVISION OF GENERAL MOTORS the world in experience—where it counts 
INDIANAPOLIS, INDIANA most—in the air. 
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Sciences, General (33) 


MATHEMATICS 


Notes on the Linearized Equation for the Velocity Potential of 
the Steady Supersonic Flow of a Compressible Fluid. R. K 
Tempest and L. Rosenhead. Note. W. N. Bailey. Londo» 
Mathematical Society, Proceedings, Vol. 51 (Series 2), Part 3 
March 20, 1947, March 17, 1949, pp. 197-212; 213, 214. 11, 2 
references. 

Review of the physical background for the linearized differen 
tial equation of the velocity potential of a compressible fluid in 
steady supersonic flow. The applications of known solutions of 
the wave equation are given physical interpretations in supersonic 
flow. Two new solutions appropriate to systems of conical and 
wedge coordinates are derived. 

Practical Solution of Simultaneous Linear Equations. ©. | 
Bowie. Quarterly of Applied Mathematics, Vol. 8, No. 4, January 
1951, pp. 369-373. 3 references. 

The “rounding off” of errors in the solution of a set of simul 
taneous linear equations with constant coefficients is studied to 
determine techniques for increasing the accuracy of solution 
through the use of ordinary computational procedures. 

Formulas for Numerical Integration of First and Second Order 
Differential Equations in the Complex Plane. Herbert E. Salzer 
Journal of Mathematics and Physics, Vol. 29, No. 3, October 
1950, pp. 207-216. 

Routine Computing Methods for Stability and Response In- 
vestigations on Linear Systems. H. R. Hopkin. Gt. Bri 
Aeronautical Research Council, Reports and Memoranda 
2392, 1950 (August, 1946). 50 pp., illus. 32 references. British 
Information Services, New York. $2.00. 

Computing methods for the solution of linear differential equa 
tions with constant coefficients. General methods are given for 
the solution of polynomial equations, for finding real and complex 
roots, and for obtaining two types of stability diagrams. 

A New Form of Solution of Hermite’s Equation. W. A. Mers 
man. Journal of Mathematics and Physics, Vol. 29, No. 3, Octo 
ber, 1950, pp. 191-197. 4 references. 
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A study of a modified form of Hermite’s equation which occurs 
in the study of the laminar boundary layer of a compressible 
fluid over a heated flat plate to obtain a solution that is tractable 
to numerical methods of computation. The method is applicable 
to any linear homogeneous differential equation of the second 
order to obtain a second solution when one is already known, 

A Criterion for the Absolute Convergence of a Fourier Series 
R. Mohanty. London Mathematical Society, Proceedings, Vol. 51 
(Series 2), Part 3, March 20, 1947, pp. 186-196. 9 references. 

Transformations to Speed the Convergence of Series, | 
Barkley Rosser. U.S., National Bureau of Standards, Journal of 
Research, Vol. 46, No. 1, January, 1951, pp. 56-64, illus. 12 
references. (Also available as Research Paper No. 2175. Us 
Govt. Printing Office, Washington. $0.10.) 

Fourier-Stieltjes Integrals. J. L. B. Cooper. London Mathe. 
matical Society, Proceedings, Vol. 51 (Series 2), Part 4, June 19 
1947, pp. 265-284. 6 references. 

Discussion of functions of Class E, which are defined as: f(x) js 
a member of the Class E if f(x)e—*!*! is L(— ©, ) for alle >9 
Necessary conditions are given for functions of the Class E to be 
represented by Fourier-Stieltjes integrals. The summability of 
such integrals is developed [ 

New Matrix Transformation for Obtaining Characteristic 
Vectors. William Feller and George E. Forsythe. Quarterly of 
Applied Mathematics, Vol. 8, No. 4, January, 1951, pp. 325-331 
16 references. 

Formulas are given for a four-parameter family of transforma- 
tions; the family is general enough to include deflation and the 
procedures of Duncan and Collar, Semendiaev, and Blanch as 
special cases. Two subclasses of the transformation, order-reduc- 
ing and symmetry-preserving, are discussed. This family of trans- 
formations appears practical for work with symmetric matrices 
and may be of value for nonsymmetric matrices. 

Random Walks and the Eigenvalues of Elliptic Difference 
Equations. Wolfgang Wasow. U.S., National Bureau of 
Standards, Journal of Research, Vol. 46, No. 1, January, 1951, pp 
references. (Also available as Research Paper No 
2176. U.S. Govt. Printing Office, Washington. $0.10 

Explanation of a random-walk procedure that can be used to 
approximate the solutions of elliptic partial differential equations 


To speed delivery, Northrop builds 
Scorpions by longitudinal halves, right 
up to final assembly. This ‘‘on-the- 
half-shell" production technique 
permits free installation of equipment 
in wings, fuselage, tail, and nose. 


lit Scorpions Hatch Faster! 


Manufacturing ingenuity at Northrop 
results in consistent high production 
marks. The Scorpion F-89, newest 

Air Force all-weather interceptor, is 
fast and deadly—with electronic 
search equipment and heavy arma- 
ment. It is a modern successor to the 
famous P-61 Black Widows, built by 
the hundreds at Northrop during 
World War Il. 


Northrop 
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AERONAUTICAL 


that contain the unknown function as well as its derivatives 
The process also permits the numerical determination of the 
jowest eigenvalue for such an equation. ; 

On Expansions in Eigenfunctions, Particularly Bessel Func- 
tions. T. M. Cherry. London Mathematical Society, Proceedings, 
Vol. 51 (Series 2), Part 1, December 16, 1948, pp. 14-45. 5 
references. 

Inequalities in the Theory of Functions. W. K. Hayman. 
London Mathematical Society, Proceedings, Vol. 51 (Series 2), Part 
§ November 14, 1946, pp. 450-473, illus. 5 references. 

On Functional Transformation and Summability. A. Robinson. 
London Mathematical Society, Proceedings, Vol. 52 (Series 2), 
Part 2, October 16, 1947, pp. 182-160. 4 references. A general- 
ization of the concept of summability. 

Mean Value Theorems in Recursive Function Theory. I— 
Differential Mean Value Theorems. R. L. Goodstein. London 
Mathematical Society, Proceedings, Vol. 52 (Series 2), Part 2, 
November 15, 1945, pp. 81-106. 6 references. 

Numerical Quadrature of Analytic and Harmonic Functions. 
Garrett Birkhoff and David Young. Journal of Mathematics and 
Physics, Vol. 29, No. 3, October, 1950, pp. 217-221. Sreferences. 
Discussion of the five-point formula for numerical quadrature of 
real harmonic and complex analytic functions, 

An Empirical Investigation of the Analysis of Variance Method 
When the Underlying Assumptions Are Not Fulfilled; On the 
Distribution of Some Statistics in Regression Analysis When 
Observations Are Not Independent. Max Halperin. U.S., Air 
Force, School of Aviation Medicine, Randolph Field, Texas, 
Project No. 21-49-003, Report No. 4, October, 1950. 19 pp. 3 
references 

Best Interpolation Formulas. Leroy F. Meyers and Arthur 
Sard. Journal of Mathematics and Physics, Vol. 29, No. 3, Octo- 
ber, 1950, pp. 198-206. 3 references. 

Checking and Interpolation of Functions Tabulated at Certain 
Inegular Logarithmic Intervals. Herbert E. Salzer. 
National Bureau of Standards, Journal of Research, Vol. 46, No. 
|, January, 1951, pp. 74-77. 5 references. (Also available as 
Research Paper No. 2177. U.S. Govt. Printing Office, Washing- 
ton. $0.10 
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Tables for checking the accuracy of f(x) when tabulated at 1, 2, 
5, ..., or some of the combinations of these values. The tables 
simplify Lagrangian interpolation by use of a method given by 
W. H. Taylor. 


Space Travel 


Earth Satellite Vehicles. R. Engel. Jnteravia, Vol. 5, No. 10, 
October, 1950, pp. 500-502, illus. 2 references. Examination of 
the physical and technical aspects of earth-satellite stations; 
estimations of the costs involved in the construction of an extra- 
terrestrial base. 

The Shape of Ships to Come. Willy Ley. Jnteravia, Vol. 5, 
No. 10, October, 1950, pp. 496-499, illus. General plan form of a 
spaceship; suggested propulsive mechanisms; differences be- 
tween equipment on the ship for a lunar run and for a trip to Mars 
or Venus; crew oxygen requirements. 

The Interplanetary Ocean. Werner Schaub. [nteravia, Vol. 5, 
No. 10, October, 1950, pp. 533-536, illus. Mathematical and 
physical significance of the space between the earth and the sun 
based on energy considerations; trajectories (leaving the earth) 
for maximum range. 


Structures (7) 


Determination of Plate Compressive Strengths at Elevated 

Temperatures. George J. Heimerl and William M. Roberts. 
U.S., N.A.C.A., Report No. 960,1950. 6pp., illus. 7 references. 
U.S. Govt. Printing Office, Washington. $0.10. 

Tests on H-section plate assemblies of 75S-T6 aluminum alloy 
at temperatures up to 600°F. Results indicate that the compres- 
sive stress-strain curve for the material may be used to determine 
the critical compressive stress at elevated temperatures. 

Plastic Buckling of a Rectangular Plate Under Edge Thrusts. 
G. H. Handelman and W. Prager. U.S., N.A.C.A., Report No. 
946, 1949. 28 pp., illus. 16 references. U.S. Govt. Printing 
Office, Washington. $0.25. 

Development of a theory of the plastic buckling of plates which 
agrees with the modern theory of plasticity. An analysis of the 
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stress-strain relations in the plastic range shows that a theory of 
plastic flow is indicated rather than a theory of plastic deforma 
tion for buckling phenomena. The fundamental equation of th: 
plastic buckling of a simply compressed plate is developed, and «ai 
equivalent energy principle is given for making approximate com 
putations 
Readers’ Forum: Buckling of a Pretwisted Pin-Ended Column 
G.V.R. Rao. Journal of the Acronautical Sciences, Vol. 18, No 
March, 1951, pp. 211, 212, illus 
Inelastic Column Behavior. John FE. Duberg and Thomas \\ 
Wilder, IIL. (Journal of the Aeronautical Sciences, Vol. 17, No. 6 
pp. 323-327.) U.S., N.A.C.A., Technical Note No Gi 
January, 1951 144 pp., illus. 7 references. Analytical detail 
additional to those given in the paper as first published 
Interaction Curves for the Critical Loads on Continuous Beam 
Columns. Earl Rottmayer. Acronautical Engineering 
Vol. 10, No. 3, March, 1951, pp. 40-42, illus 
Plastic Design of Beams and Plane Frames for Minimum Ma 
terial Consumption. Jacques Heyman. Quarterly of App 
Vathematics, Vol. 8, No. 4, January, 1951, pp. 373-381, illu 
reference 


2 references 


reference 


Linear inequalities are set up for the variables involved in th 
design of plane frames for minimum material consumptions am 
are solved by the Dines’ method. The frame considered consist 
of straight members in the same plane. 

Graphical Analysis of Axially End-Loaded Beams. 11. |) 
Conway. Machine Design, Vol. 23, No 
137-140, 188, illus 

The variation of bending moment in a 


1, January, 1951, pp 
3 references 
member subjected 
simultaneously to longitudinal compression and lateral loading 
can be obtained by a graphic solution of the differential equatio 
for the elastic curve of the member 

Load Distribution and Relative Stiffness Parameters for a 
Reinforced Circular Cylinder Containing a Rectangular Cut-Out. 
L. S. D. Morley and W. kK. G. Floor Netherlands, Natio 
Luchtvaartlaboratorium, Report No. S.362 | 
S47-S68), 1949. 22 pp 


Amsterdam, 
slagen en Verhandelingen, Vol 
illus 


15, pp 
9 references 

A method that is exact within the limits of conventional shell 
theory is given for the determination of the load distribution and 
relative stiffness parameters of a reinforced circular cylinder that 
has three bays with a rectangular cutout in the center bay and 
that is undergoing torsion, bending, shear, and tension 

Stresses in a Stiffened Circular Cylinder Under Concentrated 
Axial Loads. I). C. Allen. Gt. Brit., Aeronautical R: 
Council, Reports and Memoranda No. 2405, 1950 (January, 1946 
10 pp., illus British Information Services, New 
York. $0.50. Solutions in the form of infinite series are obtained 
for the stress distribution in a long circular cylindrical shell under 
axial loads at four longerons in tension and bending action 

Some General Solutions of St. Venant’s Torsion and Flexure 
Problem. III. Rosa M. Morris. London Mathematical Sox 
Proceedings, Vol. 51 (Series 2), Part 6, November 14, 1946, pp 
424-489. S references 

The solutions derived by Love for the hollow shaft bounded by 
confocal ellipse and Seth's solution for a circular cylinder with an 
eccentric circular cylindrical hollow are extended to the genet 
case of a hollow cylinder having a cross section that is the space 
between any two level surfaces 


3 references 


The method applies to tran 
formation of both the internal and external types. A solution is 
derived for the flexure problem of the hollow cylinder Phe 
transformation and essential results are given for a cylinder in 
which the inner and outer boundaries are cardioids and for 
eylinder for which the fundamental curve is a circular are of 
small camber 

A General Survey of the Effects of Flexibility of the Fuselage, 
Tail Unit and Control Systems on Longitudinal Stability and 
Control. H. M. Lyon and J. Ripley. Gt. Brit., Acronauti 
Research Council, Reports and Memoranda No. 2415, 1950 | 
1945). 69 pp., illus 
New York. $2.85 

Note: A Minimum Principle for Structural Stability. H. | 
Weiss and G. H. Handelman. Quarterly of Applied Mathemat 
Vol. 8, No. 4, January, 1951, pp 395-401. 3 references 

The Method of Characteristics Applied to Problems of Steady 
Motion in Plane Plastic Stress. P. G. Hodge, Jr. Quarterly of 
Applied Mathematics, Vol. 8, No. 4, January, 1951, pp. 381-386 
5 references 


July, 


20 references. British Information Service 


RING RE 


VIEW APRIL, 1954 


Outline of a procedure for obtaining the stress, strain, and thick. 
ness distribution of a thin sheet that is strained pla tically in jts 
plane. Exact solutions are obtained for several boundary-y 
problems 

On the Theory of Thin Elastic Toroidal Shells. 
Journal of Mathematics and Physics, Vol. 29, No 
pp. 146-178, illus 

lhe small deflection theory of thin shells of revolution loaded 
symunetrically with respect to their axis is used to study toroidal 
ring and shell Solutions are found by applying 
methods of asymptotic integration of a differential equation “i 
volving a large parameter multiplied by a function that Vanishes 
at certain poimts 


alue 


R. A. Clark 
3, October, 1950) 
10 references | 


problems 


t explicit formulas are given for the maximum 
stresses and displacements in terms of the dimensions of the 
shells 

Note of the Stresses Produced by Nuclei of Thermo-Elastic 
Strain in a Semi-Infinite Elastic Solid. Bibhutibshusan Sep 
Quarterly of Applied Mathematics, Vol. 8, No. 4, January, 195] 
pp. 365-869. 2 references 

On the Method of Inversion in the Two-Dimensional Theory of 
Elasticity. I. Sternberg and R. A. Eubanks. Quarterly of Ap 
plied Mathematics, Vol, 8, No. 4, January, 1951, pp. 392-395, 9 
references 

Plastic Wave Propagation in a Bar of Material Exhibiting g 
Strain Rate Effect. L. E. Malvern. Quarterly of Applied 
Vathematics, Vol. 8, No. 4, January, 1951, pp. 405-411, illus, 9 
references 

Extension of the theory of the propagation of a transient wave 
of plastic deformation due to longitudinal impact on a bar to apply 
tomaterials in which the stress is a function of the instantaneous 
plastic strain and strain rate 

Test Techniques Using Electro-Dynamic Shakers. R. C 
Lewis. Product Engineering, Vol. 22, No. 1, January, 1951, pp 
142-147, illus Methods for evaluating the effects 
of structural changes in corrective design and for finding points of 
application at which resonant vibrations will produce failure in 
mechanical parts and assemblies 

Air Bags as Flexible Supports in Ground Resonance Testing of 
Aircraft. R. LL. Moffat and D. R. Gaukroger. Gt. Brit., Aero 
nautical Research Council, Current Papers No. 32, 1950 
ber, 1949) 14 pp., illus l British 
Services, New York. $0.35 

Stiffness and natural-frequency tests were made on an air bag 


3 references 


septem 


reference Information 


designed for the investigation of ground resonance of medium air 
craft, and results were compared with theory. Further design 


work is needed to obtain a bag with the desired low frequency 


Thermodynamics (18) 


Experimental and Theoretical Studies of Flame-Front Sta- 
bility. George H. Markstein 
Sciences, Vol. 18, No. 3, 


Journal of the Aeronautica 
March, 1951, pp. 199-209, illus. 25 
references 

Photographic experiments with rich hydrocarbon flames bur! 
ing in Pyrex tubes indicated that the flames assume a cellular 
structure in the absence of turbulence. The effects of fuel type, 
mixture compositions, and pressure on this condition were studied 
Theoretically it is shown that, with certain simplifying assump 
tions, the physiochemical properties of the combustion zone May 
be introduced into the hydrodynamic treatment in the form of ap 
propriate boundary conditions at the flame front 

Method for Determining Distribution of Luminous Emitters in 


Cone of Laminar Bunsen Flame. Thomas P. Clark U.S. 
N.A.C.A., Technical Note No. 2246, January, 1951. 25 pp. 
illus 5 references 

The absolute distribution in the reaction zone of a flame ol 


luminous diatomic free radicals is determined by analyzing the 
density distribution of the flame image on a photographic nega 
tive. The emitter concentration across the flame front is caleu 
lated from the intensity-distribution data. 

Temperature Distribution in Internally Heated Walls of Heat 
Exchangers Composed of Noncircular Flow Passages. |’. R. © 
Eckert and George M. Low U.S., N.A.C.A., Technical Note 
No, 2257, January, 1951. 39 pp., illus. 10 references 

Development of a method to calculate the temperature dis 
tribution in a heat exchanger that has noncircular flow passages 
and internally heated walls, assuming that the flow within the 


(Continued on page 96) 
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WHEN YOU NEED 


STAINLESS STEEL 


TUBING 


EXHAUST STACKS, MANIFOLDS, BLAST TUBES, 
RING COLLECTORS and similar applications where a 


weldable, corrosion-resisting steel tube is desired... 


Remember REPUBLIC’S Broad Range 
of SIZES and GAGES 


@ Republic Stainless Steel tubing is available to specification standards 
set by the following: Bureau of Aeronautics, Navy Department; Army Air 
Forces; Army-Navy Aeronautical; Military (MIL); and Aeronautical 
Materiel Specifications (AMS) for welded tubing. 

And Republic—world’s largest producer of stainless and alloy steels— 


offers you prompt metallurgical assistance with any problem that involves 
the use of stainless steel tubing. Just write, phone or wire: 


REPUBLIC STEEL CORPORATION 
STEEL AND TUBES DIVISION 2 CLEVELAND 8, OHIO 
Export Department: Chrysler Building, New York 17, N.Y. 


This 28-page book- 
let will be of valu- 
able help to you in 
selecting, specify- 
ing, fabricating and 
maintaining stain- 
less steel tubing. 
Send for your free 
copy today. 


at 
. 
\ 
\ 
\ 
RASA SS SY LS’ § GA. 
| SIN W INGE 
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MORE FOR YOUR MONEY 


yet 


BENDIX SCINFLEX 


ELECTRICAL CONNECTORS 
MOISTURE PROOF 


Aérody! 
fet. 2nd 
technique 
diagrs 4 
The fir 
published 
retained 
ticularly 
experime! 


as wings, 
aeronauti 
cern, the 


nomena 
edition a 


. proof electrical connector can scarcely be siderably 
Pressure Tight pages, 25 
exaggerated. But in addition to this impor- 1M5. ed 
e Radio Quiet tant characteristic, there are a host of other ym 
exclusive features that make Bendix Scinflex Gaibeian 
connectors outstanding for dependable per- 
formance. For example, the use of Scinflex pol 
dielectric material, an exclusive Bendix ter inclu 
Light Weight development of outstanding stability, in- 
creases resistance to flash over and creepage. 
High Insulation In temperature extremes, from —67°F. to 
Resistance +275°F. performance is remarkable. Dielec- 
tric strength is never less than 300 volts per 
mil. If you want more for your money in 
electrical connectors, be sure to specify Bendix 
e Fewer Parts than Scinflex. Our sales department will be glad 
any other Connector to furnish complete information on request. 


The importance of a completely moisture- 


Single-piece Inserts 


e Vibration-proof 


subsonic 
and ob! 
nozzles 

Aérodyn 
Rechere 


Easy Assembly 
and Disassembly 


Assoc 
nautiqu 
tion, 19 

Conts 
Barjot 
Gissero 
Surface 


! de Din 
No additional Essais 
solder required 


le Recu 
SHELL Conditi 

Canal 
High strength aluminum alloy 
. . . High resistance to corro- 
en Ré 

sion... with surface finish. 
@Equi 
CONTACTS Source: 
High current capacity ... Low d’Acou 
voltage drop. tion 


SCINFLEX ONE-PIECE INSERT 
High dielectric strength . . . Appar 
High insulation resistance. Model 
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Aeronautical Reviews 


— BOOKS 


Book Notes 


AERODYNAMICS 


Aérodynamique Expérimentale. Pierre Rebuf 
fet. 2nd Ed. Paris and Liége, Librairie Poly- 
technique Ch. Béranger, 1950. 795 pp., illus., 
diagrs. 4,400 fr 

The first edition of this excellent book was 
published in 1945 rhe original purpose has been 
retained—to discuss the properties of fluids, par 
ticularly air, general principles and phenomena, 
experimental methods, flow around geometrically 
simple bodies and then more complex bodies such 
as wings, propellers, and complete aircraft. While 
aeronautical applications are the author's con 
cern, the physical aspects of aerodynamic phe- 
nomena receive emphasis throughout In this 
edition all sections have been revised and con- 
siderably enlarged, and the book contains 274 more 
pages, 25 more plates, and 99 more figures than the 
1945 edition While the main outline is un 
changed, the arrangement within most sections 
has been extensively revised. For example, the 
treatments of perfect fluids, definitions and 
theorems of kinematics of fluids, viscous fluids, 
and vortices have been incorporated into a large 
introductory chapter. New material in this chap- 
ter includes flow through cascades in permanent 
subsonic and supersonic motion, flow with normal 
and oblique shock waves, and flow through 
nozzles. M. Rebuffet is Chief of the Division 
Aérodynamique a 1’ Office National d'Etudes et de 
Recherches Aéronautiques. 


AERONAUTICS, GENERAL 


Association Technique Maritime et Aéro- 
nautique, Bulletin No. 49. Paris 9, The Associa 
tion, 1950. 882 pp., illus., diagrs 

Contents: Le Porte-Avions en 1950, Pierre 
Barjot. BAtiments de Ligne Modernes, P. 
Gisserot. Note sur le Temps de Remontée en 
Surface des Sous-Marins par Chasse au Ballast, G 
de Dinechin. La Représentation Graphique des 
Essais d'Hélices Cavitantes, Jean Lefol. Note sur 
leRecul d'une Hélice Travaillant dans Différentes 
Conditions, G. de Dinechin. Essais en Modéle de 
Canal de Modéles de Navires Auto Propulsés, R 
Brard. Introduction a l’Etude de l’Aile Portante 
en Régime Transitoire, P. Barberon Cas 
@Equivalance entre Carénes et Distribution de 
Sources et de Puits, R. Brard. Problémes Actuels 
d’Acoustique Aéronautique, P. Lienard. Descrip 
tion d’un Appareillage de Télécommande et de 
Téémesures pour Maquettes Volantes, M. Cam- 
bornac et F. Lajeunesse Description d’un 
Appareillage de Télécommande par Radio pour 
Modéles de Navires, A. Simon. Application des 
Méthodes de la Mécanique du Mobile Dirigé a la 
Théorie du Vol, Plané, P. Contensou. Mesures de 
Stabilité des Aérodynes, L. Frager. Essais d’une 
Installation de Stabilisation des Navires au 
Roulis par Jets d’Eau, M. P. Seligmann. Dé 
termination Rapide de l’Influence, sur le Nombre 
de Tours d'une Hélice, de Faibles Variations de 
%s Caractéristiques ou des Données de son 
Fonctionnement, M. Lamoureux. Les Possibili 
tés d'Application des Matériaux Composites dans 


la Construction Navale, G. Fabre. Les Bois 
Imprégnés, G. Dixmier et A. Iablokoff La 
Réflection du Paquebot Allemand Europa, J.-P 
Ricard. Construction des Cargos de 3,700 T., 
Cambraisien et Douaisien. Préfabrication du 
Bordé de Caréne, R. Labbens. Etude des Vibra 
tions de Flexion et de Torsion au Moyen d’Analo 
gies Electromécaniques Application aux Char- 
pentes de Navires et d’Aéronefs, G. Cahen. 
Tensions dans les Plaques a Tubes des Collecteurs 
de Chaudiéres, M. Ballet. Etude Expérimentale 
du Champ des Tensions dans une Membruer En- 
castrée Appuyant un Bordé Soumis a une Pression 
de Fluide, H. de Leiris et H. Dutilleul. Le 
Contrdéle des Epaisseurs de Parois Métalliques, C 
Brachet. Complément sur les Coques de Sous 
Marine a Section Multilobée, G. de Dinechin. 
Note sur les Calculs de Stabilité aprés Avarie, 
dans les Conditions Prévues par la Convention de 
Londres 1948, R. Crenn. Lignes d’Influence 
Relative aux Moments Fléchissants dans les 
Navires, Gino Solda. La Résistance Comparative 
aux Vibrations de Structures Rivées et Soudées 
d’Echantillons d’Epaisseur Relativement Faible, 
H. Dutilleul et H. de Leiris. Les Mesures Ex- 
tensométriques aux Lancements, M. Ballet 
L’Appareil de Lignage par Projection et ses 
Diverses Applications, J. Legris. Quelques 
Remarques sur les Installations Frigo-Fret a 
Ammoniac ou a Fréon 12, M. Merlin. Ultra-Sons 
Induits et Sécurité. Une Cause Mécanique 
Probable des Incendies et Explosions de Navires, 
R. Jarry. Contribution a VEtude de la Pré- 
refrigération, M. Merlin. Mesure des Pressions 
Rapidement Variables par Manométres a 
Magnétostriction, P. Vincent. Application aux 
Navires d’un Appareil Propulsif Constitué par des 
Générateurs de Gaz a Pistons Libres et des Tur- 
bines a Gaz, A. Augustin-Normand Fils. Procédé 
Approché de Calcul de la Répartition de la 
Température sur les Disques et Aubes des Tur- 
bines 4 Gaz, D. Sochat. Remarques Diverses sur 
l'Ecoulement dans les Turbo-Machines a Circula 
tion Variables, R. Legendre. Le Pompage des 
Compresseurs. Résultats d’Essais, R. Bidard. 


FUELS & LUBRICANTS 


Symposium on High Additive Content Oils. 
(Special Technical Publication No. 102.) Phila- 
delphia, American Society for Testing Materials, 
1949. 63 pp., illus., diagrs. $1.75. 


For information on 1.A.S. Li- 
brary Service Facilities, see 
page 67 


Statements and opinions ex- 
pressed in Book Reviews are to 
be understood as individual ex- 
pressions and not necessarily 
those of the Institute. 
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Contents: Does Service Performance Justify 
Higher Quality Lubricating Oils? W. B. Bassett 
High Detergency Motor Oils, A. B. Boehm and 
C. O. Tongberg. Five Years’ Experience with 
Special Heavy-Duty Oils, J. A. Edgar and R. E 
Jeffrey, Jr. Possible Future Military Engine Oils 
for Ground Equipment, N. L. Klein. 


MATERIALS 


Methods of Testing Vulcanized Rubber. 
(British Standard No. B.S. 903: 1950.) London, 
British Standards Institution, 1950. 247 pp. 
21s. 

This standard was first published in 1940 and is 
now revised for the first time. Methods of analy- 
sis are covered in the first third of the book, the 
greater part being devoted to physical testing, de 
scribing about 60 methods for strength, perme 
ability, adhesion, and electric properties 

A. S. T. M. Standards on Textile Materials. 
Philadelphia, American Society for Testing Ma- 
terials, 1950. 572 pp. $4.50 

In this edition 90 specifications, tolerances, and 
methods of testing are presented, including about 
35 general methods and specifications and special 
data for asbestos, fibers, cotton, glass textiles, 
rayon, silk, and wool. 


METEOROLOGY 


The Flight of Thunderbolts. B. F. J. Schon 
land. London and New York, Oxford University 
Press, 1950. 152 pp., illus. $3.00. 

Though it is written in nontechnical language 
and is not intended as a detailed monograph, this 
is the first general account of lightning and light- 
ning protection in English. The history of con- 
cepts about lightning is covered in the two opening 
chapters, followed by chapters on the Forms 
Taken by Lightning and Some of Its Effects, 
Luminous Processes Involved in the Lightning- 
Flash, Electrical Processes in the Lightning-Dis- 
charge, Protection Against Lightning, Electrifica- 
tion of Thunderclouds, and the Indirect and Dis- 
tant Effects of Thunderstorms. The author is 
associated with the Bernard Price Institute for 
Geophysical Research at the University of the 
Witwatersrand, Johannesburg, Union of South 
Africa. 


MILITARY AVIATION 


Military Management for National Defense. 
John Robert Beishline. New York, Prentice-Hall, 
Inc., 1950. 289 pp. $5.00. 

This is the first book to combine the principles of 
industrial management with the principles of mili- 
tary organization. Military management is dis- 
cussed in terms of Planning, Organization, Com- 
mand, and Control, including military objectives, 
policies, leadership, and morale. The section on 
organization is especially thorough. General 
Joseph T. McNarney contributes a foreword. 
Colonel Beishline is with the General Staff Corps 
of the U.S. Army. 


NAVIGATION 


ANC Landing Aids Experiment Station, Final 
Reports, 1949. Washington 25, D.C., U.S. Civil 
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SOUTH KOREA: UN wounded are loaded on a Bell H-13D helicopter near Mun-mang-ni 
for evacuation to a rear hospital. (Acme Photo 


Aah HAS ROTARY WINGS 


The helicopter has “come into its own” in Korea Only the most glow- 
ing reports of achievements have been attributed to military helicopters 
and their crews. One of the most commendable “mercy mission” per- 
formances won the Distinguished Flying Cross for the U. 5. Army’s 
Second Helicopter Detachment on January 14, 1951. 


The award was made in recognition of the successful evacuation of 23 
wounded men from the battlefield to a hospital 25 miles in the rear. 
Using four Bell H-13D helicopters, U.S. Army pilots completed the 
assignment in 249 hours. One helicopter suflered 18 bullet holes dur- 
ing its flights. 

In addition to the Army’s H-13D, Bell HTL-4s are also serving in Korea. 
One Marine helicopter pilot made the most of his HPL-4 by evacuating 


four wounded (two in the cockpit and one each in litters) on one trip. 


Pioneer of Supersonic aircraft —remote controlled flight —jet and rocket propulsion— 
rotary wing aircraft-—fighter design, armament and construction—guided missiles. 
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Aeronautics Administration, Office of A 
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formation, 1051 243 pp., illu diagr 
hese reports cover flight operation met 
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PRODUCTION 


Machine Shop Methods. Lorus |. Milne 
York, Prentice Hall, Ine., 1950 
diagr $5.00 


New 


176 pp., ill 
Phe author assumes no previous knowledg: 


shop techniques on the part of the reader, ‘Ty 


use of each tool and the basic principles of its qe 


‘ign and construction are described,  Separaty 
parat 


chapters are included on drawings and Pecifica 


tion handwork related to machining Cutting 
speeds and finish, accuracy in machining, ang 
material A bibliography of about 60 books 
is included he author is associated with the 
University of New Hampshire 

Illustrating for Tomorrow’s Production, | 
Harold Farmer, Abbott J. Hoecker, and Frane 
Fo Vavrin. New York, The Macmillan 
203 pp., 147 illus. $5.00 


This text was developed trom the 


ompany 


war training 
program ot the University of Texa The greater 
part of the book is devoted to the fundamentals of 
isometric and oblique drawing, methods of making 
true scale perspective drawings, exploding views 
and illustrative and freehand drawing, followed by 
a detailed description of the steps in making a pr 
duction illustration, There is a separate part on 
Aircraft Hlustrating Mr. Farmer is with the 
North Texas State College, and Mr. Hoecker and 
Mr. Vavrin were formerly connected with the 
Fort Worth Division of Consolidated Vultee Air 


craft Corporation 


REFERENCE LITERATURE 
DIRECTORIES 


Whites Air Directory and Who's Who in New 
Zealand Aviation. Auckland, N.Z , Whites A 
tion Publications, 1950. 178 pp. 7s. 6d 


In this, the fourth edition of a useful reference 
book, information ts presented as of October | 
1950, on all aspects of aviation in New Zealand 
and in the South Pacific. The directory informa 
tion is comprehensive, including military, civil 


commercial, and educational field 


organization registered aircraft ind 
pilot 
YEARBOOKS 


Jane’s All The World’s Aircraft, 1950-51 
Compiled and Edited by Leonard Brigdman 


London, Sampson Low, Marston & Com 
New York, McGraw-Hill Book Com, 
Inc., 162 pp., illus. $20 

In this year’s volume of this indispensable r 
erence book, the United States leads in the number 


and variety of aircraft described, with 5 pages 
and 222 illustrations. Great Britain is next, with 
84 pages and 189 illustrations; then comes Franc 
with 240 pages and 72 illustration By th 
measuring stick, Russia does not show up wel 


the editor points out that only information 
firmed at the time of publication was ine 


Russian aircraft (There are 14 pages on Russiat 


aircraft A pictorial supplement on new Britis! 
aircraft shown at Farnborough in September 
1950, is included. There is a list of 65 first flights 
of aircraft from June 1, 1949 to May 3 vl 
which over half were jet types 
SCIENCES, GENERAI 

VATHEMATICS 

Elementary Theory of Equations amu 


Borofsky New York, The Macmillan Company 
1951 302 pp. $4.25 

The author's aim ts to present facts concerning 
the roots of algebraic equations and methods fot 
obtaining them and to introduce some concepts ol 
modern algebra. The concepts of field and poly 
nomial over a field are used throughout, fields 


being limited to those that are subfields of the com 
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AK RONAU 


USERS SAY, “YOU CAN RIG IT, QUICK AS 
YOU CAN SAY IT.” Disconnecting air- 
craft control cables for overhaul or 
adjustment is only a matter of seconds 
With this new ‘“Speed-Rig”’. 

The Speed-Rig replaces the single bar- 
rel turnbuckle and when adjusted to 
the required cable tension by the thread- 
in Shank, it can be instantly discon- 
nected with a flip of the handle and 
re-rigged to its previous tension with- 
out adjustment. 

Speed-Rig eliminates safety re-wiring 
the shank each time the cable assembly 
is disconnected. When adjusted to 
proper cable tension and safety-wired, 
itstays that way. When open, as shown, 
unit length is increased permitting sep- 


1430 GRANDE VISTA AVE. 
LOS ANGELES 23, CALIF. 


TICAL 


ENGINEER 


new “SPEED-RIG” For AIRCRAFT CONTROL CABLES... 
DISCONNECT AND RIG IN A MATTER OF A FEW SECONDS! 


aration of the cable. In closing, the tre- 
mendous leverage of the Speed-Rig 
handle quickly and easily restores the 
original cable tension. 

No tools are necessary to adjust the 
tension, the handle serving as an ideal 
method of turning the barrel for ad- 
justment. 

Designed to operate efficiently in con- 
fined areas, Speed-Rig comes in two 
types: standard turnbuckle type, which 
fits existing turnbuckle terminals; and 
swage-type which may be swaged di- 
rectly to the cable, eliminating the 
terminals. 

At present Speed-Rig is made to fit 
cables of 1/16” diameter through 3/16” 
diameter. 


Write or wire our nearest office 


SCIENTIFIC CO. 


25 STILLMAN ST. 
SAN FRANCISCO 7, CALIF. 


EASTERN REPRESENTATIVE —AERO ENGINEERING INC., ROOSEVELT FIELD, MINEOLA, N. Y. 


1915 1ST AVE. SOUTH 
SEATTLE 4, WASHINGTON 
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SCIENTIFIC NEWS 


Youll know exactly when a con- 
trol cable is ‘tight enough,’”“ when 
you test it with the STURGESS 


TENSIOMETER. 


Compact, sturdy construction, com- 
bined with one-hand operation makes 
this the ideal instrument for testing 
control cable tension. Built-in indicator 
lock permits accurate reading after re- 
moval from areas where dial cannot be 
seen. The Sturgess Tensiometer dial 
indicator requires no zero resetting. 
Accurate readings are recorded on 
cables rigged as low as 15 pounds with 
the model illustrated. Other models are 
available for readings on cables requir- 
ing extreme high tension. Each instru- 
ment is packed in a sturdy hardwood 
case for protection. 


THE NEW LIGHT-WEIGHT CONTROL CABLE 
REGULATOR INSURES CONSTANT CABLE 
TENSION UNDER ALL FLIGHT CONDITIONS 


This is the new R-80 Quadrant, puilt- -in 
type regulator, used in one of our most 
famous bombers. Light-weight, sturdy, 
entirely mechanical in operation, built 
to last as long as any other structural 
part. This type regulator is particularly 
valuable in large transports or bomber- 
type planes where extreme structural 
flex takes place. This control cable reg- 
ulator provides correct control-cable 
tension under all flight conditions. 


For fighter-type planes 
this model, R-81, actu- 
ated arm, sliding cable 
construction is ideal for 
control systems with 
high-design loads. Me- 
chanical in operation. 
this simple. rugged, 
built-in regulator is 
ideal for small space. 
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plex number system. No calculus is required of superconductor is 


presented with the aim of at the Imperial College of Science and Technology 
the student. The author is associated with Brook- eventually reaching an electronic theory of super- in London . 
lyn College. conductivity 
Technical Optics. Volume II. es Martin STRUCTURES 
PHYSICS London, Sir Isaac Pitman & Sons, Ltd.; New 
York, Pitman Publishing Corporation, 1950 Mechanics of Materials. Harry Dp Conway 
Superfluids. Volume I, Macroscopic Theory of 344 pp., illus., diagrs New York, Prentice-Hall, Inc., 1950, 395 », 
Superconductivity. Fritz London. New York, This is the second volume of a revised and en- diagrs. $6.35 a 
John Wiley & Sons, Inc., 1950. 161 pp., diagrs. larged edition of the author's Introduction to In this textbook for engineering students em- 
$5.00. Applied Optics, originally published in two phasis is placed on the assumptions on which 
Dr. London presents the electrodynamic theory volumes in 1932. The present volume deals with theories are based, and numerous illustrative ey. 
of conductivity, which he developed with his such new advances as phase-contrast microscopy, amples are included as an aid to the student in 
brother in 1934, interpreting the experimental re Schmidt cameras, and aspheric surface optics and applying formulas to practical problems, A 
sults from a single macroscopic point of view. The covers, particularly optical instruments. The separate chapter introduces the subject of Thicp 
low-temperature transfer mechanisms of super- telescope, microscope binocular instruments, Cylindrical and Spherical Shells toward the end of 
fluid helium and of the superconductors are con- photographic lenses, image projection, and instru- the book, and there is an appendix on Moments of 
sidered as pure quantum mechanisms. A pro- ment testing are among the subjects discussed Inertia of Areas. The author is a Professor in the 
gram for the future molecular theory as drawn Lists of references are given at the ends of chap- Department of Engineering Mechanics at Cornell 
from the macroscopic electrodynamics of the ters. The author is Professor of Technical Optics University 


Aeronautical Reviews 


(Continued from page 90) 


passages is turbulent. The results of computations for heat ex incidence of the model. Descriptions of the wind tunnel and the 
changers with rectangular and triangular passages are plotted schlieren apparatus are included. 

A New Form of Solution of Hermite’s Equation. W. A. Mers Experimental Investigation of a Stationary Cascade of Aero- 
man. Journal of Mathematics and Physics, Vol. 29, No. 3, Octo dynamic Profiles. William T. Sawyer. Zurich, Eidgendssische 
ber, 1950, pp. 191-197. 4 references. Technische Hochschule, Institut fiir Aerodynamik, Mitteilungen 

A study of a modified form of Hermite’s equation which occurs Nr. 17, 1949. 78 pp., illus. 46 references. Verlan Leemann, 
in the study of the laminar boundary layer of a compressible fluid Zurich. Sw. Fr. 12. In English. 
over a heated flat plate to obtain a solution that is tractable to The effects of Reynolds Number and turbulence on a cascade 
numerical methods of computation. The method is applicable to were measured at low speed. The cascade was designed on the 
any linear homogeneous differential equation of the second order basis of Ackeret’s continuum theory. Steps in the design of the 


to obtain a second solution when one is already known. cascade and in the testing and calibration of the wind tunnel and 


its instruments and balances are explained. Two-dimensional and 


Water-Borne Aircraft (21) three-dimensional tests were made, and tests results compared 
with theory and verified the accuracy of Ackeret’s theory 
Design of Seaplane Hulls. John D. Pierson. Interavia, Vol. 5, Camber Derivatives and Two-Dimensional Tunnel Interference 
No. 11, November, 1950, pp. 583-585, illus. at Maximum Lift. R. C. Pankhurst and H. H. Pearcey. Gt 
A method for the estimation of hull proportions, based upon a Brit., Aeronautical Research Council, Current Papers No. 28 
consideration of the basic flow conditions during take-off and April 19,1950. Spp. 2references. British Information Services, 
landing, aerodynamic and hydrodynamic factors, weight, and New York. $0.25 
balance. 


Calculations are presented for the corrections for aerodynamic 


Stability Tests on a Large Scale Model of the Shetland Hull camber and mid-chord upwash due to the lift effect in a rec 
Bottom. H.G. White and A. G. Smith. Gt. Brit., Aeronautical tangular closed-throat wind tunnel (two-dimensional flow ‘ 
Research Council, Current Papers No. 27, 1950 (January 16, Colorado University’s Steam-Jet-Powered Supersonic Wind \ sign 
1943). 21 pp., illus. 5references. British Information Services, Tunnel. Aeronautical Engineering Review, Vol. 10, No. 3, made 
New York. $0.50. March, 1951, pp. 38, 39, 108, illus. 


New Acoustical Plan Kills Tunnel Noise. Aviation eek, Vol. oer 
Wind Tunnels & Research Facilities 54, No. 3, January 15, 1951, pp. 29-31, illus. Low-frequency freigh 
high-intensity noise is muffled effectively at the N.A.C.A.’s Lewis 
Flight Propulsion Laboratory with a series of resonators, Fiber 
glas panels, and a trumpet diffuser. fuel } 


trical 
The Use of Interferometers in Aerodynamics at the L.F.A. 


Brunswick, Germany. S.P.Hutton. Gt. Brit., Aeronautical Re 


search Council, Reports and Memoranda No. 2366, 1950 (July, Aeroproducts Division, General Motors Corporation, Spin Pit an in 
1946). 42pp., illus. 19references. British Information Services, for Supersonic Propellers. Shell Aviation News, No. 150, Decem- fuel 
New York. $1.90. Brief record of the work done under Dr ber, 1950, p. 20, illus. ue 
Zobel at the Luftfahrtforschunganstalt Hermann Goring on the The Saab Gradient Tank; An Aid to Aeroplane Design. lock . 
theory, design, and development of Mach-Zehnder interferom« Lennert Stenstrém. Saab Sonics, No. 12, October-December, Vi 
ters 1950, pp. 18-25, illus. For measuring pressure distribution on 
The Use of a Luminescent Lacquer for the Visual Indication of three-dimensional bodies. . cont 
Boundary-Layer Transition. Jackson R. Stalder and Ellis G New Development Center Facilitates Aircraft Research. F. 0. hvdr 
Slack. U.S., N.A.C.A., Technical Note No. 2263, January, Carroll. SAE Journal, Vol. 59, No. 1, January, 1951, pp. 50-38, : 
1951. 17 pp., illus. 5 references. illus. (Excerpts from a paper: The Arnold Engineering Develop- redu 
Visual determination of the boundary-layer transition point is ment Center.) buile 
achieved by means of a phosphor pigment mixed with a lacquer, Italian Test-House; Fiat Plant for Experimental and Develop- ” 
which fluoresces with a bright yellow color under irradiation by ment Tests of Turbojet Units. Flight, Vol. 58, No. 2188, Decem- aircr 
ultraviolet light when dry and exhibits no fluorescence when wet ber 28, 1950, p. 626, illus. 
The Interaction Between an Oblique Shock-Wave and a Tur- Influence of Reynolds Number on the Separation (Cavitation 
bulent Boundary-Layer. ©. Bardsley and W. A. Mair. Philo- Flow. V.A. Konstantinov. (Akademtia Nauk S.S.S.R., Lenin 
sophical Magazine, Vol. 42 (7th Series), No. 324, January, 1951, grad, Otdelenie Tekhnicheskikh Nauk, Izvestiia, 1946, No. 10, PP. 
pp. 29-36, illus. 4 references. 1355-1373.) U.S., Navy Department, David W. Taylor Model 
Experiments were made in an intermittent supersonic wind Basin, Translation No. 233, November, 1950. 20 pp., illus 
tunnel at M = 1.965 using a double-wedge airfoil. Schlieren A preliminary, qualitative study. Six circular cylinders of 5 
photographs were made to show the reflection of oblique shock 10-, 20-, 30-, 40-, and 50-mm. diameter were tested in the cavita- 


waves of different strengths at the turbulent boundary layer on tion tunnel, and test results were analyzed. A short description of 
the tunnel wall; the shock strength was varied by changing the the water tunnel and experimental methods is given 
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€chnology 


cr Boeing Aerial Tanker 
cos delivers fuel twice as fast 
iat with weight saving of 550 Ib. 


at Cornel} 


Uses New Refueling Pump driven by 


MICKERS HYDRAULIC MOTOR 


Aero- 


_ Another Example of How 


ervices VICKERS HYDRAULICS. 


IMPROVES SAVES WEIGHT 
Wind (significant advancement in in-flight refueling has been PERFORMANCE AND SPACE 
No. 3, made possible by a new hydraulically driven fuel transfer : 
b. Vol pump (shown at the right).On the Boeing KC-97A Strato- 
quency freighter aerial tanker, two of these replaced 16 elec- 
ate trieally driven pumps and deliver almost twice as much 
fuel per minute. The weight reduction was 550 lb. with 
wi - an important saving in space. Totally submerged in the 
~a fuel tank, this new pump eliminates trouble from vapor 
lock... serious at high altitudes. 
ember, 


Vickers Hydraulic drives are also used for the accurate 


control required in guiding the fuel transfer boom. These 
hydraulic drives, powered from the engines, greatly New refueling pump, designed under supervision of US Air 
velop reduce the tanker’s electrical power requirements. Vickers Forces, Air Materiel Command and built by Nash Engineering 
bui Co. Arrow points to Vickers Hydraulic Motor (Piston Type— 
muilds the most complete line of hydraulic equipment for 


>velop- Constant Displacement) directly coupled to pump drive-shaft. 
Jecem aircraft. Ask for new Bulletin A-5200. Entire unit is completely submerged in fuel tank. 

tation 4483 
Lenin- 

10, pp 

Vodel 

illus y, ICKERS Incorporated + 1411 OAKMAN BLVD., DETROIT 32, MICH. 
s of 5-, DIVISION OF THE SPERRY CORPORATION 

wvita- ENGINEERS AND BUILDERS OF OIL HYDRAULIC EQUIPMENT SINCE 1921 
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DOW CORNING 


AERONAUTICAL ENGINEERING 


CLASS H 


PROTECTED BY 


MOTORS 
DOW CORNING SILICONES 


... the insulation that has already saved industry millions of maintenance 
dollars plus the hourly output of hundreds of thousands of men! 


This most timely announcement caps the test program we started 
8 years ago when silicone resins were introduced by Dow Corning Cor- 
poration. First we proved by accelerated life testing that silicone 
insulated motors had a good 10 to 1 advantage in life expectancy and 
wet insulation resistance. Then we sold silicone (Class H) insulation to the 
manufacturers of electrical equipment ranging from lift truck and trac- 
tion motors to solenoid and brake coils. We also encouraged the better 


rewind shops to rebuild hard working industrial motors with Class 
H insulation. 


Now we can proudly refer American industry to this goodly list of 
electrical manufacturers, all able and willing to supply electric machines 
protected by Class H insulation made with Dow Corning Silicones. 

Take your special problems to the application engineer representing 
any of these companies or to our Product Development Engineers. 


The Seland Cleckeic Co 


al 


me LOUIS ALLS co. 


oF 


The Reliance Electric & Engineering Company 
ELLIOTT COMPANY THE B-A-WESCHE ELECTRIC COMPANY 


ALLIS-CHALMERS MANUFACTURING COMPARY 


Continental Flectric Co. Inc. 


DYNAMIC 


WESTINGHOUSE 
ELECTRIC CORPORATION 


THE MASTER ELECTRIC COMPARY 


KURZ & RooT COMPANY 


TE 


- "Class H" insulation is the kind of insulation 
that keeps motors running in spite of 
“Hell and High water.” (slanguege dictionary) 


CORPORATION 


MICHIGAN 


DOW CORNING 


SILICONES 


MIDLAND, 


Atlanta ¢ Chicago Cleveland Dallas Los Angeles New York Washington, D. C. 


In Canada: Fiberglas Canada Ltd., Toronto ° 


In Great Britain: Midland Silicones, Ltd. 
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R. D. Gilson 


(Continued from page 20) 


tural design of new developments of 
the ‘Flying Boxcar.”’ 


Robert Gilson had met his wife, the 
former Mary Ellen Calhoun, while ty 
was at Martin and she was “completing 
her training at Johns Hopkins for 
nursing career.” Mrs. Gilson is ap 
R.N., but she was married before sh 
had a chance to practice. The coupl 
who tied the knot in 1940, are the par 
ents of two girls—Jane, aged 8, 


Sally, aged 3. 


and 


In a retrospective mood Robert (ij 
son writes: “Shortly after I joined th 
Martin Company in 1936, as an Aero 
dynamicist, I had a few words to sa 
about the little data we had on landing 
speed of the export version of the B 
10-B; so Ken Ebel asked me to come 
along on a test hop and get the data for 
myself. This was a thrilling moment 
for me and launched me on the flight 
test end of my career. However, m 
inquisitiveness has also led me into stress 
analysis and power-plant  installatior 
work, since I seem to prefer airplanes 
as a whole rather than following a spe 
ciality. I have been more serious about 
my work at times than is necessar 
The ground crew will often recall the 
unhappy day that I walked away from 
a ground-loop wreck complaining about 
the engine thermocouples that failed 
during the fuel-consumption flight test 
so ignominiously completed.’ 


Mr. Gilson claims to be a “‘super dub 
at golf and bowling,”’ but he does admit 
He par 
takes in the latter sport as a member oi 
the company’s 


that he enjoys both games 


Engineer Pen-Pin 
League. He also is the holder of a 
Private Pilot’s certificate but says that 
he has not used it for several years. 


F. A. Cleveland 


(Continued from page 20 


A.B. was given in 1943, and the M.A 
was conferred in 1944. 


Prior to joining Lockheed in June 
1946, Al Cleveland worked at the 
N.A.C.A,. Lewis Flight Propulsion Lab 
oratory. The major portion of his 2 
vears there was spent as Assistant Pro} 
ect Engineer on the design, develop 
ment, and operation of the first two 
sizeable supersonic wind tunnels built 
there. During his last few months there 
he was working as Assistant Project 
Engineer on the design of the 6- by 5 ft 
supersonic tunnel. 

Employed originally by Lockheed as 
an Aerodynamics Engineer, Mr. Cleve- 
land was promoted in April, 1947, t 
Aerodynamics Leadman, Preliminary 
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AERONAUTIC 


Opportunities for 
ELECTRONICS 
ENGINEERS 


The advance of electronic research and develop- 
ment, especially in the last five years, has been so 
rapid that a great demand for engineers and tech- 
nicians has been created. This is especially true at the 
Martin Company . . . one of the country’s leaders in 
airborne electronic research since before V-J Day. . . 
with such developments as control systems for 
guided missiles like the KDM-1 Plover target; the 
Viking high-altitude research rocket; fire control 
systems for turrets and much other advanced work 
still classified under military security. 

Martin needs engineers with experience in 
research and development of radar, television, 
pulse and display circuits . . . and, in the electro- 
mechanical field, experienced engineers in arma- 
ment, servo-mechanisms, electrical work, rocket 
propulsion and special weapons or systems design. 

The Martin Company would like to have a resume 
of the background of anyone having experience in 
electro-mechanics or electronics. Such information 
should be sent to the Employment Manager, The 
Glenn L. Martin Company, Baltimore 3, Maryland. 


Martin Ads Tell 
Air Power Story 


Reaching millions of informed, alert 
American magazine readers, Martin 
advertisements like this highlight air 
power’s important role in our country’s 
preparedness program. 


Survey after survey has demonstrated 
that their story-style appearance at- 
tracts an extremely high readership and 
a worthy audience for the facts on this 
vital question. 


AL ENGINEERING 


Mopern AgEriaAL Weapons depend 
on electronic experts’ little black boxes 
—circuits, tubes and gadgets that 
help man overcome his physical 

limitations in his constant 


conquest of the Air. 


Many of our new winged 
weapons are pilotless. But even 
in today’s piloted aircraft, man 
can't see far enough, can’t move 
fast enough, can't live unaided at 
the temperatures and pressures he 
must endure. He needs the as- 
sistance of mechanical and elec- 
tronic senses, muscles and nerves. 
That's why today’s aerial weap- 
. ons engineering demands a team- 
ing of specialists in skills unheard 
of a decade ago. 


Here at Martin, we call it sys- 
| tems engineering. Airframe and 
power plant, electronic flight and 


7 


AIRCRAFT 
Builders of “Dependable Aircraft Since 1909 


Developers and Manufacturers of: 
Navy P5M-1 Marlin seaplanes * Navy 
P4M-1 Mercator patrol planes * Navy 
KDM-1I Plover target drones * Navy 
Viking high-altitude research rockets « 
Air Force XB-51 experimental ground 
support bombers ¢ Martin airliners 
e Guided missiles ¢ Electronic fire 
control & radar systems ¢ Precision 
testing instruments ¢ Leaders in Building 
Air Power to Guard the Peace, Air 
Transport to Serve It. 
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They’re putting 


wings on little black boxes 


navigational controls and mili- 
tary armament—all are represent- 
ed on a Martin engineering team 
that is designing aircraft as inte- 
grated airborne systems. 


A Navy Viking high-altitude 
research rocket, missiles and tar- 
get drones soaring into the blue. 
An Air Force XB-51 jet-powered 
ground support bomber roaring 
down in a simulated strafing run. 
A Navy P5M-1 Marlin being 
readied for sub-hunting duty. A 
dependable Martin Airliner gain- 
ing precious time for vacationist 
and businessman. All these are 
products of Martin systems en- 
gineering—patt of a new trend in 
aeronautical designing that is put- 
ting wings on little black boxes 
—to help man overcome his 
physical limitations—to help him 
guard the peace and enjoy it. 
THE GLENN L. MARTIN CO., 

Baltimore 3, Maryland. 
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CABLES 
AMPHENOL coaxial cables made with Teflon dielec- 
tric have low loss and perform satisfactorily at tempera- 
tures as high as 500° F. Covering the Teflon dielectric 
are two silver coated shields and two wrappings of 
Teflon tape. The jacket consists of two fibre glass 
braids impregnated with silicone varnish which is 
oven baked to provide maximum moisture and abra- 
sion resistance. 


CONNECTORS 


Because impedance specifications of Amphenol RF 
Connectors can be depended on, no line unbalance is 
inserted, nor is the standing-wave ratio increased. 
Amphenol RF Connectors meet the exacting require- 
ments of laboratory applications—have longer leak- 
age paths, lower loss. 


The 82 series connectors illustrated are weather- 
proof type HN connectors for use with 50 ohm cable. 
These connectors have full 4Kv. rating when used with 
Silicone Compound and may be used with 70 ohm 
cables when impedance is not critical. 

The 83 series UHF connectors illustrated are low 
cost general purpose connectors ideal for laboratory 
applications. Not constant impedance, but suitable for 
general RF transmission below 160 megacycles. 


Teflon inserts are standard on the connectors illus- 
trated and will be supplied with any AMPHENOL RF 
connector on special order. 


AMERICAN PHENOLIC CORPORATION 


Design Department, on an Air Force 
missile-development project. It Was 
in this particular period that he applied 
for a patent on a movable turbojet 
afterburner flameholder to reduce the 
thrust loss while the afterburner is not 
operating. He also applied for, ang 
received, a patent on a new-type Mach 
meter. He was promoted to his present 
position in January, 1951. 


During the past year, Mr. Cleveland 
served as a member of the 190-cwin. 
Class Technical Committee, N.A.A. 
Contest Board. He and his wife, the 
former Fredericka Welsh Betts, thor- 
oughly enjoy sailing and skiing when the 
seasons permit. They can usually be 
found on the summer weekends sailing 
at Lake Arrowhead, where Mrs. Cleve- 
land skippers her ‘‘Flattie.” Next 
season, they expect their little daughter, 
Shelley, who was born on September 
15, 1950, to act as roving ballast. Dur- 
ing the winter, Mr. and Mrs. Cleveland 
get in as much skiing as the snow and 
their time permit. Their year-round 
hobby, however, is building furniture, 
etc., in their woodworking shop; his 
wife is an expert on sanding and finish- 
ing. Whatever free time Mr. Cleveland 
has had in the last 6 months or so has 
been 100 per cent occupied in complet- 
ing several of the subcontracting jobs 
on the Cleveland’s new home in La 
Canada. 


J. W. R. Drummond 


(Continued from page 20) 


with Canadian P. & W., where he has 
remained ever since. 


Mr. Drummond lists his hobbies as 
skiing, tennis, and squash and is a 
member of the Montreal Amateur 
Athletic Association and the Mount 
Royal Tennis Club. He was married 
in 1946 to the former Joan Mariam 
Barclay. 


Members on the Move 
(Continued from page 10 


J. G. Mitchell (T.M.), Assistant to the 
Chief Engineer, Field Aviation Company, 
Ltd. Formerly, Design Draughtsman, 
A. V. Roe Canada Limited. 


Paul E. Pedersen (T.M.), now In- 
structor, Stress Analysis, Design, Lofting, 
Aeronautical University, Chicago. 

David C. Prince, Sr. (M.), Vice-Presi- 
dent, Staff of President R. J. Cordiner, 
General Electric Company. Formerly, 
Vice-President in Charge of the General 
Engineering Laboratory, G-E. 


Otis B. Renalds (T.M.), Stress Analyst, 
Lockheed Aircraft Corporation. [or 
merly, Graduate Student, Department of 


ini 


117 E. Pre 


805 
NA 82-804 83-798 
CaMPHENO? 


AERONAUTICAL ENGINEERING REVIEW—APRIL, 1951 101 
orce 
Was 
lied 
Ojet 
the 
not 
and 
fach 
sent 
land 
.in.- on 
FOR 
the 
hor- 
| the 
y be 
iling 
eve- 
Next 
ater, 
nber 
Dur- 
land 
and 
ture, 
his 
nish- 
land 
has 
plet- 
jobs 
| La 
No American enterprise sets for itself more 
exacting standards than the airlines of the 
nation. Their quest for betterment in service, 
American Airlines safety and dependability literally 
i: +f Airways ing. The adoption of Bendix Low Tension 
“Ss as Brant ‘lines Ignition by so many important airline oper- 
is a Capital Airlin thern Air Lines ators is perhaps the finest tribute that could be 
— Chicago & Sov paid to this new and revolutionary ignition 
oe system. Before Bendix low tension system was 
claie offered to the industry it was subjected to the 
most exhaustive tests under all operating 
conditions. The results in terms of efficiency, 
economy and all around dependability were 
Northeastern id Airways so pronounced that we felt sg in an- 
American Wor nouncing our new concept as “The most 
Pan sways significant step forward in the history of 
Slick — Rirlines aircraft ignition.” That this introductory 
Trans Wor : Statement was no exaggeration has been 
o the United Airlines amply demonstrated by the wide and ready 
pany, NM A.1.S. acceptance of Bendix low tension systems by 
America’s most critical buyers, the airline 
operators of the nation. 
‘wae Write for an interesting booklet entitled 
“Current Aircraft Engine Ignition Systems.” 
a SCINTILLA MAGNETO DIVISION OF 
inet, 
erly, Gendiv SIDNEY, NEW YORK =a 
neral ' Export Sales: Bendix International Division, 72 Fifth Avenue, New York 11, N. Y. AVIATION ConPoRATION 
FACTORY BRANCH OFFICES: 
alyst, 17 E. Providencia Avenue, Burbank, California » 23235 Woodward Avenue, Ferndale, Michigan + 7829 W. Greenfield Avenue, West Allis 14, Wisconsin 
For- 582 Market Street, San Francisco 4, California 
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ENGINEERS 
WANTED AT ONCE 


For 


LONG - RANGE MILITARY 
AIRCRAFT PROGRAM 


by 


NORTH AMERICAN 
AVIATION, INC. 


Los Angeles, California 


Unusual opportunities for Aero- 
dynamicists, Stress Engineers, Air- 
craft Designers and Draftsmen, 
and specialists in all phases of 
aircraft engineering. Engineer- 
ing skills other than aircraft may 
be adaptable through paid train- 


ing program. Also openings for 


Recent Engineering College 
and Technological Graduates 


Long-range military program of- 
fers fine chance for establishing 
career in aircraft while aiding 
defense effort. Transportation 
to California and established 
training time paid. Salaries com- 
mensurate with experience and 


ability. 


Please include summary of 
education and experience in 
reply to: 


Engineering Personnel Office 


Section 2 


NORTH AMERICAN 
AVIATION, INC. 


Los Angeles International Airport 
Los Angeles 45, Calif. 


L ENGINEERING REVIEW 


Aeronautical Engineering, New York 
University 

Charles Hugo Richard (T.M.), US 
Armed Forces. Formerly, Fort Worth 
Division, Consolidated Vultee Aircraft 
Corporation 


G. Truxton Ringe (M.), Manager, 
Servomechanisms Section, Westinghouse 
Electric Corporation. Formerly, Aviation 
Section, Transportation Department, 
Westinghouse. 


Robert H. Rogers (T.M.), Junior De 
sign Engineer, Power Plant Group, 
Chance Vought Aircraft Division, United 
Aircraft Corporation. Formerly, Assist- 
ant Engineer, American Airlines System 


Bernard B. Silverman (T.M.), now 
Draftsman, Kaman Aircraft Corporation 


Donald W. Simpkins (T.M.), Technical 
Illustrator, Technical Publications Depart 
ment, Chance Vought Aircraft Division, 
United Aircraft Corporation. Formerly, 
Template Maker, Chance Vought 


Joseph L. Sims (T.M.), Aeronautical 
Research Development and Design En 
gineer, Redstone Arsenal, Ala 
Engineer GS-5, N.A.C.A,, 
Force Base, Va 


Formerly, 
Langley Air 


Captain Harold B. Stuber (T.M.), 
Pepperrell Air Force Base, 6600 A.D.G., 
A.P.O. 862, c/o P.M., New York For 
merly, U.S.A.F Institute of Technology, 
Wright-Patterson Air Force Base, Ohio. 


E. C. Sulzman (M ), Vice-President in 
Charge of Sales, Jack & Heintz Precision 
Industries, Inc. Formerly, Sales Man 
ager, Wright Aeronautical Corporation. 


Gordon P. Thorn ( M.), Service Engineer- 
ing Manager, Lockheed Aircraft Corpora 
tion, Marietta, G Formerly, Flight 
Test Supervisor, Lockheed 


Stephen Tsoneff (M 
U.S. Propeller In 
Aerodynamics Eng 
pany. 


Robert G. Urquhart (M.), Senior Aero 
dynamic Engineer, The Glenn L. Martin 
Company. Formerly, Associate Profes 
sor, Aeronautical Engineering, Agricultural 
and Mechanical College of Texas 


William C. Volz (T.M 
7 by 10 Wind-Tunnel 
Taylor Model Basin, Md 


, Chief Engineer, 
Formerly, Chief 
neer, Radioplane Com 


, now Engineer, 
Section, David 


Averil D. Walker (T.M.), now Junior 


Engineer, Boeing Airplane Company 


Louis J. Walkover (M.), Engineering 
Designer ‘‘A,’’ Preliminary Design and 
Analysis, Aerophysics and Atomic Energy 
Research, North American Aviation, Ine 
Formerly, Guided Missiles Division, Fair 


child Engine and Airplane Corporation 


William D. Wiard (T.M.), Naval Avia 
tion, U.S. Navy Formerly, Aeronautical 
Engineer, Wright-Patterson Air Force 
Base, Ohio 


Neol R. Wildman (T.M.), Engineering 
Technician, Lockheed Aircraft Corpora 
tion. Formerly, Structural Engineer, Sky 
line Tower Company 

Dewey E. Wornom (T.M.), now Engi 
neer, N.A.C.A., Langley Air Force Base, 
Va. 


APRIL, 


1990 


AERONAUTICAL 
ENGINEERING 
INDEX 


Now Available 


Complete index of important 

articles and books on aeronau- 

tics published during 1950 
Authors index included 


Price: $3.00 to I.A:S. 


members. 


$5.00 to non- 
members. 


Order Your Copy 
Now 


Institute 
of the 
Aeronautical Sciences 


2 East 64th St. 
New York 21, N.Y. 


From 
faciliti 
promp 
63 ye 
alumir 
faciliti 

For 
“alumi 
Comp. 


— ii 

| A 
— 


‘ALCOA 


From design help to on-schedule completion, Alcoa die-casting 
facilities are noted for dependobility ... in submitting bids 
promptly... in meeting or beating specifications. Backed by 
63 years of aluminum experience, staffed by “old hands” at 
aluminum die casting, Alcoa's great plants offer unmatched 
facilities for making your die castings. 

4 For details, see your local Alcoa representative, listed under 
“aluminum” in your classified phone book. Or write: ALUMINUM 
COMPANY OF AMERICA, 1913D Gulf Building, Pittsburgh 19, Pa. 


DIE CASTINGS 


General Electric 
Needs 
Engineers and Physicists 


Positions available in our Aircraft Gas 
Turbine Divisions, Lockland, Ohio, and 
Lynn, Mass., plants for experienced 
mechanical, electrical, aeronautical and 
metallurgical engineers and physicists. 
Please send resume to 


Personnel Office 
Aircraft Gas Turbine Divisions 
920 Western Avenue 

; West Lynn, Mass. 


General Electric 
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Heli-Coil screw thread Inserts of stainless steel or phosphor 
bronze wire are widely used on airframes, engines and ac- 
cessories . . . wherever cap screws, bolts, or studs are used. 
These precision-formed inserts outlast the product, and per- 
manently protect the threads against stripping, galling, cor- 
rosion, seizure, electrolysis, vibration or other causes of 
thread failure. In one famous jet engine alone, 588 Heli-Coil 
Inserts are used. 


Heli-Coil Inserts invite better design and weight-saving 
by permitting smaller bosses and flanges, fewer bolts, shorter 
thread engagements, more blind holes. They conserve mate- 
rial, expedite and perfect production salvage. One manufac- 
turer salvaged $200,000 worth of castings in a year with Heli- 
Coil Inserts! Ideal where frequent assembly and disassembly 
causes thread wear. 


Heli-Coil Inserts fit National Coarse and Fine Threads, 
pipe threads, automotive and aviation spark plug threads. 
Meet all aircraft, industrial and military specifications. Class 
3 fits are standard; tools and inserts available to suit pitch and 
major diameter for Class 2 and 2B fits. Specially designed 
Heli-Coil kits are approved for base and field repair service. 


HELI-COIL 


Heli-Coil is 
a Registered 
U.S. Tradename 


Protecting Screw Threads for Industry 


CORPORATION 


| 
| HELI-COIL CORPORATION 
| 47-200 Thirty-Fifth Street, Long Island City 1, N. Y. | 
| Please send me [| Bulletin 650 on Design Data 
(] Bulletin 349 on Salvage and Service 
| 
| 
[STREET 


pa This is an by 
| Heli-Coil Inserts Prevent re, 
Thread Wear in all Tapped Holes 
| 
| 
| 
| 
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|.A.S. Sections 


Boston Section 
L. J. Nuttall, Secretary 


The December 13 meeting was held 
at Pierce Hall, Harvard University. 
The subject of the evening was ‘‘A Quick 
Look at the Upper Atmosphere,’’ pre- 
sented by Dr. Richard A. Craig, Re 
search Associate, Harvard College Ob- 
servatory. 


Dr. Craig's talk covered atmospheric 


conditions up to 200 miles. 


He gave 


temperature and pressure distributions 
and described 
these values. 


methods of measuring 
Radio-wave interference 
and some problems encountered in 
rocket flights were also discussed. A 
question period, in which the entire 
audience joined, followed the talk. 

Dr. Craig has degrees from Harvard 
and the Massachusetts Institute of 
Technology, and he has served with the 
Air Force Weather Service during World 
War II. He has had papers published 
by the National Academy of Sciences 


Improved Product Performance 


...one of 6 advantages of 


mb Elect 


Planetary inbuilt speed reducer 
permits a straight-line drive, 
symmetrical construction; insures 
good performance. 


Helical geared fuel transfer 
pump motor having maximum 
ovtput with minimum weight. 
For aircraft, but adaptable to 
other uses. 


SPECIAL 
FRACTIONAL HORSEPOWER 


APPLICATION 


MOTORS 


A motor engineered to the 
exact requirements of your 
product generally results in 
greatly improved product 
performance. 

Lamb Electric Motors, built 
to precision standards of high 
quality materials, also make 
available: reduced product 
weight, increased dependa- 
bility, compactness, improved 
appearance and lower cost. 
We shall welcome the oppor- 
tunity to discuss these bene- 
fits in terms of your products. 
The Lamb Electric Company, 
Kent, Ohio. 


ElecVic 


SPECIAL APPLICATION 
FRACTIONAL HORSEPOWER 


MOTORS 


REVIEW 


APRiL, 1034 


and the American Meteorological go. 
ciety. His talk was well received py 
the I.A.S. members. 


Chicago Section 
A. F. Stott, Secretary 


On January 9, 24 members and guests 
met for dinner in the Student Union 
Suilding, Illinois Institute of Tech. 
nology. 

The meeting was called to order by 
Chairman K. L. Burroughs at 8:15 
p.m., with 45 members and 
present. Mr. Burroughs first intro. 
duced Program Chairman Robert 
Wendt, who briefly outlined the fe. 
maining winter and spring meetings, 
He then introduced Thomas B. Schillo, 
Group Electronics Engineer, The 
Glenn L. Martin Company, who spoke 
on “Anti-Submarine Systems.’’ Mr, 
Schillo gave a historical background of 
detection devices and covered improve- 
ments and what is hoped for in the future, 
A color, sound film was shown which 
pictured the P5M-1 Flying Boat, the 
P4M-1, the XB-51, the 2-O-2A, and the 
Viking Rocket, as well as the launching 
of a rocket from the U.S.S. ‘Norton 
Sound.” Some excellent shots of the 
launching of the Gorgon IV ram-jet 
rocket from the mother ship were shown. 
Mr. Schillo narrated this film and later 
held a question-and-answer session. 
The meeting was adjourned at 10:00 
p.m, 


guests 


Dayton Section 
W. A. Barden, Secretary 


One hundred and twenty-one persons 
attended the dinner 
January 18 meeting. 


preceding the 
A total of about 
230, including S.A.E. members, heard 
the speaker of the evening, Major Gen. 
F. O. Carroll, present a lecture on “The 
Arnold Engineering Development Cen- 
ter."’ General Carroll's talk covered 
various aspects of the A.E.D.C., in- 
cluding the high-altitude 
facility; gas-dynamics facility; pro- 
pulsion wind tunnel; central facilities; 
Industry and Educational Advisory 
Board; ARO, Inc.; and Air Research 
and Development. 


engine-test 


Hampton Roads Section 
George White, Secretary 


Members of this Section at their Jan- 
uary 15 meeting heard G. C. Shafer, 
Aircraft Gas Turbine Divisions, Gen- 
eral Electric Company. The subject of 
his talk was “Jet Propulsion for Air- 
craft—Current Improvements and Plans 
for the Future.”’ 

Several portions of Mr. 
address were supplemented by 
and motion pictures, illustrating the 
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BRUSH RECORDING ANALYZER 


welding specifications 
a problem? 


BRUSH ANALYZER RECORDS WELDING 
CURRENT AND TIME EXACTLY 


@ The Taylor Winfield Corporation, manufacturer 
of resistance, spot, seam, and butt welders, makes 
sure of correct current and timing calibration on 
each spot welder before shipment. 


While a sample weld is being made, a Brush 
Analyzer records amplitude and timing of both input 
current and welding current on the same chart. By 
observing the wave shapes, Taylor Winfield in- 
spectors calibrate controls quickly and surely. Pro- 
duction time is saved, and correct results assured. 


Maintaining welding specifications is difficult 
with “rule-of-thumb” adjustment, particularly on 
metals such as aluminum. Brush Analyzers can give 
you written proof of welding currents, or of 
electrode pressures. 


Investigate Brush instruments for studies of d-c 
or a-c voltages or currents, strains, displacements, 
light intensities, temperatures, and other static or 
dynamic conditions. Write for information. The 
Brush Development Company, Dept. S-5, 3405 
Perkins Avenue, Cleveland 14, Ohio, U. S. A. 
Canadian Representatives: A. C. Wickman (Canada) 
Limited, P. O. Box 9, Station N, Toronto 14, Ontario. 


Chart of welding cycle on Taylor Winfield welder 
shows 60-cycle A-c input current at left, D-c welding 
current at right. This Brush Analyzer consists of A-c 
amplifier, D-c amplifier, direct-writing oscillograph. 


Brush 


DEVELOPMENT COMPANY 


PIEZOELECTRIC CRYSTALS AND CERAMICS * MAGNETIC RECORDING 
ELECTROACOUSTICS * ULTRASONICS « INDUSTRIAL & RESEARCH INSTRUMENTS 
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This picture does not 


equal 10000 words 


This is a fine photograph—but men and machines 
are only part of the story at IGW. It takes esprit de 
corps (a much overworked term that fits here)—it 
takes pride of workmanship to produce fine pre- 
cision gears and parts. 


* This Horizontal Jig Borer is typical of the high precision tools 


designed and built by Indiana Gear for their own use. 


GEARS + CAMS + INTRICATE AND 
PRECISE MACHINE PARTS 


INDIANA GEAR WORKS © INDIANAPOLIS 7, 


-APRIL, 1951 


principles of jet-engine operation and 
depicting the development of the jet 
engines from the earliest to the newes 
experimental models. 


Of particular interest were revelations 
of performance and design i improvements 
on some of the latest engines, The 
speaker described much of the tey 
equipment used by General Electric anj 
told of the difficulties that had to 
overcome in the development of y 
experimental designs. 


be 


1eW 


Because of the nature of the materiaj 
presented, the meeting attendance was 
limited to those having Government 
clearance for ‘Restricted’ informa. 
tion. There were approximately 25 
ppm present, including a large group 
of Langley Air Force Base personnel 
attending as guests of the Section 


Seattle Section 
William L. Gray, Secretary 


The Section Officers for 1951 are as 
follows: Chairman, Robert E. Hage 
Vice-Chairman, John D. Alexander 
Secretary, William L. Gray; and 
Treasurer, Edward A. Rock 

The January 25 dinner meeting was 
held at the Officers Club at the Sand 
Point Naval Air Station, Seattle. After 
cocktails and dinner had been served 
the meeting was opened by the pre- 
siding officer. Three speakers, all of 
whom were from Boeing Airplane Com- 
pany, were heard by the 150 persons 
attending. John E. Steiner, of the 
Aerodynamics Unit, spoke on “Pod vs 
Submerged Engines’; Howard W 
Smith, of the Structures Unit, Research 
Group, talked on the ‘Bicycle vs. Tri 
cycle Landing Gears’; George 
Schairer, Staff Engineer, Aerodynamics 
and Power Plant, discussed ‘‘Turbojets 
vs. Turboprops.” 


Toronto Section 


H. C. Luttman, Secretary 


The Annual General Meeting was 
held on January 17, and the results of 
the election that had been conducted 
by mail were announced. Officers for 
the coming year are as follows: Chait- 
man, H. C. Luttman; Vice-Chairman, 
C. F. Matthews; Secretary, S. L. Brit 
ton; and Treasurer, J. W. Ames. Ap 
proximately 75 persons attended the 
meeting. 

The Chairman then gave a review oi 
the year and the Treasurer and the 
Chairman of the Membership Com 
mittee submitted their reports. 

At the conclusion of the business the 
guest speaker, C. H. ‘“‘Punch’”’ Dickens, 
Sales Director, de Havilland Aircrail 
of Canada, was introduced by R. D. 
Hiscocks. Mr. Dickens’ subject was 
“Ramblings of a Bush Flyer,” and his 
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and his 


THE LOCKHEED CONSTELLATION 


POWER PACKAGES BUILT 
BY ROHR AIRCRAFT 
CORPORATION 


WILL BUILD IT FOR YOU 
better! faster! cheaper! 


AIRCRAFT CORPORATION 


in Chula Vista, California...9 miles from San Diego 


= 
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al 
| 
Fo 
AIRPLANES 


4 N 4 4 1 4 45 ve 


experience i is fi 
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developmer t Dickens reviewed 
nt in bush flying fro 
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(two Fairchilds and tw 
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V-Band Couplings 
Save Cost, Time on 
T.40 Turbo Prop En 


eller type engines 
ever cleared for flight uses Marman V-Band 
Couplings to attach engine to tail cone with a 
rigid, high-strength connection. This standard 
unit is an ideal Coupling for all types of flanged 
joints. A large selection of types and sizes is 
available to accommodate a wide range of tem- 
perature, pressure and strength requirements. 


One of the most powerful prop 


(Photo courtesy of General Electric Co.) 


Coupling Simplifies 

Attachment of Jet Engine Tail Pipe 

A Marman V-Band Coupling is used to join the 
tail pipe to the tail cone on the J-47 Engine. Ful- 
filling stringent requirements, it must maintain a 
tight seal at all times and provide a structural 
connection capable of carrying heavy loads 
under high temperatures. Quick connecting 
Marman V-Band Couplings achieve significant 
savings in space, weight, cost and time. 


Save cost and design time With Marman 
Standard Clamps ecial Applications 


ENCE AVENUE . 
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Wichita Section 
Melvin H. Snyder, Jr., Secretary 


meeting was a joint 
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*A famous general of the U.S. armed services 
recently said, “When an airplane is sitting on the 
gound, it’s going to waste.” 

This applies to commercial air transports as well 
«sto military aircraft. And today, when all aircraft 
are vitally needed to help sustain our fighting forces 
overseas and our defense drive at home, Douglas is 
making every effort to keep more airplanes in the 
ar more hours. 

Much of this effort consists of manufacturing and 


on 


delivering spare parts. For, under stepped-up flying 
hours, aircraft parts need replacement more often. 
Without them the plane is “going to waste.” 
Supplying tons of spare parts every month for 
aircraft in all parts of the world is just one segment 
of the vast Douglas operation. In addition to the 
many aircraft models currently coming off the pro- 
duction lines, Douglas engineers and research experts 
have under development advanced types of aircraft, 
guided missiles and electronic equipment. 


Skilled engineers and technicians 
find Douglas a good place to work! 


WORLD'S LARGEST BUILDER OF AIRCRAFT FOR 30 YEARS *» MILITARY AND COMMERCIAL TRANSPORTS 
FIGHTERS ATTACK PLANES BOMBERS GUIDED MISSILES ELECTRONIC EQUIPMENT > RESEARCH 
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‘Temperature Indicators 


Cylinder Head 
Temperatures 


Carburetor Air 
Coolant... Oil 


Free Air... Exhaust 


WESTON ELECTRICAL INSTRUMENT CORPORATION 


Manufacturers of Weston and Tagliabue Instruments 


579 Frelinghuysen Avenue, Newark 5, New Jersey 


‘following officers were elected for the 
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During the question period, which 
was one of the longest in any Institute 
meeting here this year, Mr, Swearingen 
cited experiences obtained at the i 
Medical Laboratory and at the Navy 
Flight Laboratory. M1 Wearingen's 
main theme was that private and com. 
mercial flight problems were 
from those of the military services be. 
cause all types of persons are carried in 
commercial aircraft. The military sery 
ices are concerned only with the effect 
of various flight maneuvers and experi 
ences on physically qualified personne 
whereas the air-line passengers range 
from infants in arms to old people, Fo; 
this reason, Mr. Swearingen stated that 
many safety devices that are being de 
veloped by the military, such as helmets 
G-suits, and oxygen masks, are unsuit. 
able for the use of air-line passengers 


different 


His laboratory is conducting research 
that will make survival of untrained 
persons possible in the case of emergen 
cies. Some of the devices that he rec 
ommended are shoulder harness and 
reverse seating. 


Student Branches 


University of Alabama 


Chairman Paul L. Deimling opened 
the January 11 meeting at which the 


second semester: Chairman, Major 
M. D. Marks, U.S.A.F.; Vice-Chair 
man, William O. Armstrong; Secretary, 
Norman L. Turnbull; and Treasurer, 
James P. Shivers. Thirty persons were 
present. 

On January 23, Harold H. Warden, 
General Sales Manager, Propeller Divi 
sion, Curtiss-Wright Corporation, spoke 
on ‘Sales Engineering.’’ Chairman 
Deimling presided; 40 persons attended 


Cal-Aero Technical Institute 


Joseph Baldeschi, Mathematician 
“A,” Marquardt Aircraft Company, was 
the speaker at the December 14 meeting 
Mr. Baldeschi, a Cal-Aero graduate, 
discussed “The Essential Qualities for 
Success.’’ Chairman William Lee con 
ducted the meeting; 40 persons at 
tended. 


University of Cincinnati 


The January 12 meeting was called to 
order by Chairman Dale H. Whitford 
An election of officers for the next two 
terms was held with the following re 
sults: Chairman, Dale H. Whitford 
Vice-Chairman, Oscar Dillon; Secre 
tary, Dale A. Benethum; and Treas 
urer, Joseph N. Bond. 
persons attended. 
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ie A casting alloy offering extra hardness at elevated 
‘visin | temperatures, pronounced resistance to galling and 
hae seizing, and excellent corrosion resistance. 

Crsonne| 


ple. For | Qne of the hardest and strongest of the non-ferrous —_ Hardness: ‘‘S’” Monel can be age-hardened to 300- 
ted that casting alloys, “S’® Monel is particularly suitable 375 Brinell. It retains this hardness even at elevated 

helmets | for parts subject to high stress and severe friction temperatures. (See table.) 

unsuit- ynder corrosive conditions. 

sengers Resistance to Galling: “S’’ Monel is superior to most 


oat “9” Monel’s low coefficient of expansion, high other hard metals in its ability to resist galling 

mergen density and corrosion resistance enable it to give under severe conditions of pressure and friction. 
Often where lubrication is poor or absent entirely, 


he ree. fF excellent service where clearances are small and 
S and J operating temperatures subject to considerable S” Monel has shown unusual resistance to seizing. 


Corrosion Resistance: “S’’ Monel is relatively unaf- 


fected by most commonly-encountered corrosives 


The principal characteristics of ‘‘S’’ Monel are: 
... reducing acids, organic acids, acid and neutral 


es salt solutions, strong alkalies, dry gases, and most 
atmospheres. 
opened A — Erosion Resistance: Because of high hardness and 
Typical Applications of “S” Monel 
sep ; toughness, “S’ Monel resists damage caused by 
Maior valve cavitation, erosion, “wire drawing,” and particle 
valve seats sleeves 
Chair- abrasion. 
laa impellers ejector nozzles 
wear rings direct-acting pump liners 
sigan Machinability: ‘‘S’’ Monel can be machined as-cast, 
S were 
and preferably so when only a moderate amount 
arden, of machining is to be done. For extensive machin- 
bas Mechanical Properties of "S” Monel* ing, the castings may be softened to 235 Brinell by 
et (Age-hardened) heat treatment. Subsequent heat treatments can 
»nded 80-115,000 psi restore hardness to the level of 300-375 Brinell. 
, Elongation in 2-in............--+++- 4-1% Weldability: “‘S’’ Monel is not recommended as a 
Hardness (Brinell) ........ 300-375 weldable material. 
doe Coefficient of Thermal Expansion 
co Additional Engineering Data Available 
8 for If you think that a corrosion-resisting casting 
con 
a ae might solve one of your operating problems, write 
Hardness of “S Temperatures to INco’s Technical Service Section outlining the 
8-cast condition 
problem. They will help you in every way they can. 
Temperature, °F. Brinell Hardness 
ed to Room 321 
ford 700 321 THE INTERNATIONAL NICKEL COMPANY, INC. 
two 800 311 67 Wall Street, New York 5, N.Y. 
3 900 311 EMBLEM OF SERVICE 
ford 1000 321 
cere 1050 335 NICKEL 482 ALLOYS 
eon 1100 293 
five MONEL® “R"®MONEL © “K”"®MONEL © “KR”@®MONEL “S"® MONEL 
NICKEL * LOW CARBON NICKEL * DURANICKEL® 


“Average properties—not to be used for specification. INCONEL® * INCONEL"X"® 
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MODEL 431 

CONTROLS SEQUENCING 
OF FUEL TANKS 
Automatically 


When the needle on the fuel gauge nears the 
empty mark, this differential pressure switch, 
Model 431, changes fuel supply to the full tank 
automatically. 


The 431 senses the difference between two fluid 


or gas pressures, snaps into action and requires 
no attention. 


MELETRON’S 431 differential pressure switch 
also has other applications. 


* Installed across fuel filters, it controls alcohol 
deicer pump. 


% Guards fuel tank pressurization. 


*% If fuel pump fails in jet engine control sys- 
tems, Model 431 causes a change in flow from 
primary to auxiliary fuel pump system. 


Designed to meet applicable 
MELETRON products are solving new, chal- 
Explosive proof per USAF lenging probelms. May we tell you how and 
Spec. 41065-B. why? Write today. 


950 NORTH HIGHLAND AVENUE, LOS ANGELES 38, CALIFORNIA 


Northwest: J. M. Walthew Co., Boeing Field, Box 15, Seattle 8, Washington. East: 

Russell & Co., 10 S. Union St., Bay Shore, N. Y. 127 Crosby Ave., Buffalo 17, New 

York. Southwest: Edmund C. Ashe, 950 N. Highland Ave., Los Angeles 38, Calif. 
South: James R. Thomson, 708 Hemphill St., Fort Worth 4, Texas. 


High pressure switches to 12,000 psi — Vacuum switches — Differential pressure 
switches — Rotary selector switches — Solenoids. 


CVIEW 
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Boone T. Guyton, Chief Test Pilot 
Military Liaison, Chanc« Vought 
craft Division, United Aircraft Corpora. 
tion, spoke on January 15. Mr, Gy 
ton’s talk was divided into two parts 
the first was on the characteristics and 
development of the F7U-1 Cutlass. and 
the second was on the industrial move 
made by Chance Vought from Strat 
ford, Conn., to Dallas, Tex. A filp 
showing the F7U-1 Cutlass was pre 
sented in connection with the talk 
Chairman Whitford presided 
persons attended. 


Clarkson College of Technology 


Chairman Robert C. Waters opened 
the January 17 meeting at which Yjh 
Chang Yang, Mechanical Engineering 
Instructor at Clarkson, spoke on the 
construction of a water table to simulate 
air action at supersonic speeds by using 
water at slow speeds through dynamic 
similarity. Two films from the Kendall 
Refining Company were shown, Get the 
Lubrication and You Get the Service and 
Nature Plays Favorites. A_ third film 
Pylon Dusters, depicted the 1948 Na 
tional Air Races. Twenty-four persons 
attended. 


University of Colorado 


The December 5 meeting was called 
to order by Chairman Myron J. Miller 
The speaker of the evening, Prof. H. B 
Siebert, Aeronautical Engineering De- 
partment, University of Colorado, dis- 
cussed problems encountered while in 
charge of the high-speed aerodynamic 
section at Wright Field during World 
War II. Twenty-two persons were pres- 
ent. 

On January 18, Lieutenant Com- 
mander Morris, Lieutenant Renfro, and 
Lieutenant Shatfield attached to the 
Naval Air Station, Denver, Colo., dis- 
cussed naval aviation and its future 
Two Navy films, Brought to Action and 
The Fleet That Came To Stay, were 
shown. 


Cornell University 


On February 6, four staff members of 
Cornell’s Graduate School of Aeronat 
tical Engineering presented briet ré- 
sumés of various papers that had been 
presented at the I.A.S. Nineteenth An 
nual Meeting. Professor A. Kantrowitz 
covered fluid mechanics; Prof. Y.-H 
Kuo, supersonic, aerodynamics and 
ballistic studies; Prof. C. Riparbelli 
aircraft structures; and Dr. W. R 
Sears, gas turbines and aerodynamics 


University of Detroit 


Charles Gadd, Senior Project Engt- 
neer, Research Division, General Motors 
Corporation, presented a talk at the 
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USE PITTSBURGH 


TAPES 


for better cabin-sealing, float- 
sealing, spotweld-sealing 
and to prevent corrosion! 


@ To help you handle with greater 
speed and efficiency the problems 
presented by modern airplane manu- 
facturing methods, Pittsburgh offers 
you these three important develop- 
ments in sealing— 


@ FABSEAL—an impregnated fabric 
that forms a complete seal between 
metal, wood or fiber members. 


@ NU-CHROMSEAL-—a solid, plia- 
ble compound in a film of fixed 
thickness for sealing lap joints or butt 
seams in metal, wood or fiber where 
rivets, bolts or screws are used. Seals 
water, gasoline or oil storage com- 
partments. Insulates dissimilar 
metals to prevent corrosion. Stops 
squeaks or chafing where metal parts 
rub against each other. 


@ WELDSEAL—protects spot-welded 
and hot-riveted assemblies from cor- 
rosion by sealing seams against mois- 
ture. Flows around heated areas and 
returns to original character at nor- 
mal temperature. 


@ Samples of these remarkable tapes 
are available for experimental work 
and the services of our engineers are 
at your disposal for consultation 
without cost or obligation. 


Pittsburgh also offers dopes, lacquers, primers, 
enamels, and special coatings for every 
aviation need. 


PITTSBURGH PLATE GLASS COMPANY 
Industrial Paint Division, Pittsburgh, Pa. 


Factories: Milwaukee, Wis.; Newark, N. J.; 
Springdale, Pa.; Houston, Texas; Los Angeles, 
Calif.; Portland, Ore. Ditzler Color Division, 
Detroit, Mich. The Thresher Paint & Varnish 
Co., Dayton, Ohio. Forbes Finishes Div., Cleve- 
land, Ohio. M. B. Suydam Div., Pittsburgh, Pa. 


PirtspurcH 


PAINTS GLASS CHEMICALS BRUSHES PLASTICS 
PITTSBURGH PLATE GLASS COMPANY | 


ee 


How to keep 
Line “FEATHERS” 


out of your hair ! 


It was a clean, sharp line till it had to be erased. But 
when it was re-inked, brother how it feathered and 
“blobbed”! 

Feathering lines are one of the things you don't 
have to worry about with Arkwright Tracing Cloth. 
Even erased surfaces will take a neat, sharp line. 
What's more, you'll never find pinholes, thick threads 
or other imperfections in Arkwright cloth. You'll 
never have to fear that your drawings will discolor, 
go brittle or become opaque with age. A drawing 
on Arkwright Trac- 
ing Cloth will yield 
clean, clear blue- 
prints years after 
you make it. 

Aren't your 
drawings worth 
this extra pro- 
tection? Ark- 
wright Finish- 
ing Co., 
Providence, 
R. I. 
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A Better WAY... 


for LABORATORY OR PRODUCTION LINE! 


THE BERKELEY EVENTS-PER-UNIT TIME* 
Meter will automatically count and dis- 
play the number of events that occur dur- 
ing a precise one second interval at rates 
up to 100,000 per second. Accuracy is + 
one event. These events may be any me- 
chanical, electrical, or optical occurrences 
regularly or randomly spaced that can be 
converted into changing voltages. Thus 
the EPUT becomes an extremely flexible 
tool which may be used as a precision 
electronic tachometer, a secondary fre- 
quency standard, a device for rapid de- 
termination of unknown frequencies or 
simply a multi-purpose general labora- 
tory instrument. 


AUTOMATIC: This unit will count for a 
precise one second interval, display the 


THE BERKELEY TIME INTERVAL METER*, 
Model 510, provides a direct reading of 
elapsed time between any two events in 
the range of 0.000010 to 1.0000 seconds. 
Accuracy of measurement is + 10 u/secs. 
Any occurrences that can be translated 
into changing voltages may be timed. 
Timing may be started and stopped by 
independent voltages. The polarity of 
these control voltages may be selected by 
means of toggle switches so that the unit 
may be started and stopped by either pos- 
itive or negative pulses. A sensitivity con- 
trol permits selection of the amplitude of 
the start or stop voltages at optimum 
level for elimination of interference. 


EPUT* 


@ ELECTRONIC TACHOMETRY 
@ FREQUENCY MEASUREMENTS 
© HIGH SPEED COUNTING 


results in direct reading form for a pe- 
riod variable from one to five seconds, 
and then automatically recycle. On ‘“Man- 
ual” operation the instrument will count 
for one second and display the result in- 
definitely until the “reset-count” button 
is again depressed. 


MODIFICATIONS: Standard modifications 
available: a selectable 0.1, 1, and 10 sec- 
ond time base; addition of mechanical 
register for extended range; addition of 
panel switch to permit use as straight 
counter; scanning feature to provide a 
time base in any multiple of 10 seconds. 
Special modification including accessories 
such as tachometer pickups and photocell 
arrangements can be supplied to meet 
specific requirements 


TIM* 


@ TIME INTERVAL MEASUREMENTS 


PRECISE LOW-FREQUENCY 
MEASUREMENTS 


© HIGH SPEED COUNTING 


OPERATION: By use of photocell attach- 
ments the interval between two separate 
light flashes may be timed. Similarly by 
use of an added photochannel anda single 
photocell duration of a light period or a 
dark period may be determined. 


MODIFICATIONS: Standard modifications 
available: addition of a photocell chan- 
nel; the addition of a mechanical register 
to extend range to 10 seconds; thresh- 
hold control to permit selection of pre- 
cise amplitude of input pulse so unit may 
be made to operate at any desired posi- 
tion on sine wave; panel switch to permit 
use as straight counter 


DIRECT READING: The only truly direct 
reading equipment of its kind, presenting 
results in decimal form on an illuminated 
panel. No interpolation, no lights to add. 
A convenience in the laboratory; a neces- 
sity in production. 


COMPACT: The Models 554 and 510 are 
standard 19” single rack units mounted 
in Berkeley cabinets 203/,” wide x 101/2” 
high x 15” deep. Weight per unit, approx- 
imately 60 pounds 


For complete information, write for Data Sheets 510-AE and 554-AE 


2200 WRIGHT AVE. + RICHMOND, CALIF. 


A NATIONAL ORGANIZATION 


Berkeley Scientific Representatives: DALLAS, TEX. — John A. Green Co. * VANCOUVER, B. C. — Hugh M. 
Birch-Jones Co. * CLEVELAND — J. R. Dannemiiler * MONTREAL, QUEBEC — Electrodesign * CHICAGO- 


KANSAS CITY — Everett Associates * NEW YORK CITY (Export) — Frathom Co. * NEWARK 


WASHINGTON, D. C. - PHILADELPHIA — Gawler-Knoop Co. * MINNEAPOLIS, MINN. — Graybar Electric 

PORTLAND, OREGON — Howthorne Electronics * DENVER - SALT LAKE CITY — Mine & Smelter Supply 

ATLANTA — Murphy & Cota * ROCHESTER, N. Y. — E. A. Ossman * LOS ANGELES — V. T. Rupp Co. 
DETROIT — S. Sterling Co. 
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January 10 meeting on the subject 
“Experimental Stress Analysis.” A 
film, Owl Films in Action, was shown 
through the courtesy of General Motors’ 
Research Division. 


University of Florida 


Chairman Costa Francisco presided 
at the January 10 meeting, which was 
attended by 40 persons. A film, Target— 
Peace, released through Consolidated 
Vultee Aircraft Corporation, was shown. 


University of Michigan 


The officers elected at the September 
27 meeting were: Chairman, William 
Diener; Vice-Chairman, Gerald Vro. 
man; Secretary, Jess Nourse: and 
Treasurer, Sydney Shrage. 

At the October 11 meeting, Prof. W. 
C. Nelson gave an illustrated discussion 
of his tour of the aeronautical educa- 
tional centers in Europe. 

Richard Morrison, Aeronautical Re- 
search Center, University of Michigan, 
spoke at the November 1 meeting on 
Propulsion Research Problems. 

On November 30, twenty members 
joined the Detroit Section in a meeting 
featuring Major Jones, who spoke on the 
operational characteristics of the F-86 

On December 7, Prof. Paul Chenea 
and Harold Allen, University of Michi- 
gan, discussed ‘‘New Structural Design 
Problems Resulting from Supersonic 
Speeds.” 

A field trip, including a daytime tour of 
the Lewis Flight Propulsion Laboratory, 
N.A.C.A., and an evening I.A.S. ban- 
quet with Dr. William Bollay presenting 
the Fourteenth Wright Brothers Lec 
ture, occurred on December 19 in Cleve 
land 

On January 13, the annual banquet 
was complemented by a dance, held at 
the Flight Room, Willow Run Airport 
Forty-five couples were served air line- 
style dinners, after which Col. Frank 
Seiler, Chief, Office of Air Research, Air 
Materiel Command, spoke on ‘Large 
Scale Computing Machines in the Air 
Force.”’ 


University of Minnesota 


John Rudolf spoke on the ‘‘Automatic 
Control of Aircraft’’ at the October 31 
meeting. A film, The C-1 Auto Pilot, 
was shown to the 58 persons assembled. 
Chairman James P. Lindberg led the 
meeting. 

The 60 persons attending the Novem 
ber 21 meeting heard Stanley A. La- 
favor, Aeronautical Engineer, Mc- 
Donnell Aircraft Corporation. After 
Mr. Lafavor delivered his talk on ‘The 
History and Projects of McDonnell Air- 
craft Corporation,”’ 
X FH and The X F88 were shown. Chair- 
man Lindberg presided. 
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“PAL,YOU AND | HAVE | 


BEEN BUDDIES ALL MY 


Down through the yea 
with a K&E Slide Rul 


Although K&E Slide Rules are the oldest slide rules 
made in America, there are no whiskers on ’em—except 
cat’s whiskers (1 mean, symbolizing precision). 

If you are an old engineer, you probably regard your 
K&E Slide Rule as a priceless Stradivarius. You are 
probably figuring on passing it down to your grand- 
children. 

If you are a beginner, the sooner you attach your- 
self to an immortal K&E rule, the better. 

K&E Slide Rules have become accepted symbols of 
the engineering profession. If a photographer, illus- 
trator or cartoonist wants to indicate that his hero is a 
top-flight engineer, he puts a K&E Slide Rule in his 
hand or in the immediate environment. 


APRIL, 1951 


Ask anybody what he knows about Keuffel & Esser, 
and he first starts rhapsodizing about slide rules. Slide 
rules and K&E are synonymous. 

And they’re both almost as long lasting as the 
pyramids! 

Keuffel & Esser have been around since 1867 and 
they completed their first batch of slide rules in 189], 

It is not uncommon to hear of a K&E rule which has 
been in service for over 50 years. 

I used to think a slide rule was a slide rule—just as 
a yard stick is a yard stick—but there is a sensational 
variety of ’em in the K&E line—from the simple Mann- 
heim to the more complicated brethren, such as the 
Log Log Duplex Trig and Decitrig and the Log Log 
Duplex Vector*. 

Also, there are several sizes from the handy pocket 
rules, to the more common 10-inch, up to the 20-inch 
longfellows. 

There’s no point to hitching up for life with a “second 
best” slide rule when you can play a Keuffel & Esser. 


*Trade Marks ® 
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You wouldn’t try to be Rachmaninoff without 
apiano, or a Kreisler without a fiddle. Well, who 
vould want to be a draftsman without a K&E 
PARRAGONt DRAFTING MACHINE? 


This miracle machine makes you a veritable 
orchestra leader at your drawing board. It com- 
bines T-squares, triangles, protractors and scales, 
ilin one unit, controlled entirely by one hand. 


You can move a rule all over the board, and 
the rule stays parallel to its original position. You 
an draw all lines to exact length. The lightest 
touch rotates the scales to any angle desired. 


Permanent accuracy is assured, because the 
open center arm construction makes it practically 
inpossible to disturb the factory-set band tension. 
{Made Mark 


AND | CAN REMEMBER 
WHEN | THOUGHT ERASING 
WAS DRuUDGERY LIKE 

Dicuwasi ne! 


This KRE MOTORASER* makes old-fash- 
ioned hand erasing look horse and buggy. It reduces 
your erasing time to seconds. 


Since it depends on 
speed rather than pres- 
sure, the MOTORASER 
does not wear holes in pa- 
per. It’s as accurate as a 
pencil point, yet will clean 
large areas in a jiffy. 


It’s handy in the 
hand—a 3 inch palm full 
with a finger-tip switch—only 6 oz. Uses AC juice 
—60 cycle 110 volt AC—or DC with an inexpen- 
sive adapter. A sturdy little feller, too. 


*Trade Mark 


For further information 


about any of the above I yy 
products, ask a K&E 
Distributor or any » ta 


K&E Branch, or write Party 
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REVIEW 


A COMPLETE MEDIA PACKAGE 
FOR YOUR 


Aviation Marketing Program 


AERONAUTICAL 
ENGINEERING 
REVIEW 


For your monthly advertis- 
ing messages to the aircraft 
industry's engineering and 
design personnel—the men 


who influence buying. 


AVIATION 
MARKET 
BOOK 

Now Available! 


16 pages of FACTS on your 
market and REVIEW. 


Write for your free copy 
TODAY! 


2 East 64th Street 


OFFICIAL PUBLICATIONS: 


INSTITUTE OF THE AERONAUTICAL SCIENCES 


AERONAUTICAL 
ENGINEERING 
CATALOG 


Prefiles and distributes your 
aircraft products catalog to 
aviation’s buyers and speci- 


fiers. 


7,000 copies are distributed 
annually to aircraft engi- 
neers, designers, techni- 
cians and purchasing agents 
in all leading aircraft, engine 
and parts companies, Gov- 
depart- 


ernment aviation 


ments and leading air lines. 


Write for your free copy of 
12-page MARKET BOOK 
giving full details. 


New York 21, N.Y. 
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Northrop Aeronautical Institute 


R. A. Dutton, Engineering Director 
Northrop Aircraft, Inc., was the speaker 
at a round-table discussion Meeting hel 
on January 25. The meeting was an in. 
formal one for the purpose of acquaint 
ing students with the current emplo 
ment situation, 


The Ohio State University 


Chairman Lee Van Gossick preside 
at the January 23 meeting at whic) 
films, J/istory of United States Now 
Aviation and Operations 
were shown. Forty persons attended 


( rossroad 


Rensselaer Polytechnic Institute 


Professor A. J. Fairbanks, Associat 
Head, Aeronautical Engineering 
partment, Rensselaer, spoke on “Th 
I.A.S. and Its Functions” at the Se 
tember 20 meeting. Chairman Duncar 
W. Simpson presided; 
tended. 

Chairman Simpson opened the (x 
tober 18 meeting, at which 145 persons 
were in attendance. Dr. H. H. Kurzweg 
Head, Naval Aeroballistics Laboratory 
Silver Spring, Md., spoke on “Problems 
in Supersonic Research.”’ A film, The 
University of Michigan Wind Tunnel 
was shown. 


7 persons at 


The 100 persons in attendance at the 
November 15 meeting heard Robert 
Liddell, Group Leader on Stability and 
Control, Republic Aviation Corpora 
tion, speak on ‘Some Notes on High 
Speed Airplane Characteristics.”’ Chair 
man Simpson presided. 

On December 13, Warren J. Allen 
Project Engineer, Grumman Aircraft 
Engineering Corporation, spoke on “At 
Aeronautical Engineer’s Problems in 
the Design of New Carrier-Based An 
craft.”’ A film entitled Flight Operations 
on an Aircraft Carrier supplemented his 
talk. The results of elections held during 
this meeting were as follows: Chairman 
George C. Gatje; Vice-Chairman 
Frank L. Batchen, Jr.; Secretar) 
Treasurer, William F. McNeel; and 
Assistant Secretary-Treasurer, Warren 
C. Trott. Chairman Simpson conducted 
the meeting; 135 persons attended 


Tri-State College 


The following members were elected 
to office for the present 1951 Winter 
term: Chairman, Don Carroll; Vice 
Chairman, Gerald Green; Secretary 
Ben K. Gantt; and Treasurer, Charles 
Robertson. Two films, Attitude Gyro 
and Jato Flight Tests, were shown. 

An Aluminum Company of America 
film, Unfinished Rainbows, was shown al 
the January 18 meeting, at which Chair 


man Don M. Carroll presided. Twenty 
persons attended. 
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LITTLE | THINGS ARE IMPORTANT! 


Arma Electrical 
Resolver 
A MA C O RI t 
YN Pp 


ATlon S/ 


NEY 


more accurate and interchangeable Arma electrical resolver. This is one 
of the computing components that replaced a formidable aggregation of 
solve the trigonometric functions. It is the ““thinking’’ mechanism in modern 
military instrumentation which solves such gun-laying equations as a=c 


A Making important things little is a militarily vital objective of the acceler- 
c ated engineering activity which characterizes Arma. Making them little 
b and interchangeable and more accurate...all at the same time. 
. }¢ Anexample of advancing miniaturizing accomplishment is the new lighter, 
a 
gears, bearings and slides previously used in fire-control equipment to 
sinA =c cos B instantaneously. 
The mechanical resolvers of World War Il have since given way to the 
electrical. Application of the new miniature Arma electrical resolvers to 
i the needs of all the Services is widening as rapidly as accelerated engi- 


neering can push it. This is another way Arma engineers work to help 
make America safe against those who wish to destroy it. 


ARM™M A CORPORATION 
ARMB\""*" 254 36th STREET, BROOKLYN 32, N. Y. 
INSTRUMENT SUBSIDIARY OF AMERICAN BOSCH CORPORATION 
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BARDWELL & McALISTER 


stim 


rockine $¥ 


For locking steel threaded 
inserts and studs in all 
materials softer than steel 


ROSAN Locked-in Studs 


Once the studs are locked in 


ROSAN Threaded Insert 
A steel Rosan Insert, screwed 
into Magnesium of aluminum 
alloys and locked in with the 
Rosan Ring, will withstand 
greater loads than the fasten 


the parent material, there is 
no chance of vibrating loose, 
and even a frozen mut may 
be easily removed with no 
question of the stud turning 
or becoming loose. 


ing bole used co join the two 
sections to be held 


yy It’s the ROSAN Locking 
Ring that gives the 
grip that holds 


The many teeth of the Rosan serated locking ring give the 
immense bearing surfaces required for secure fastening. The 
janer circle of seranons holds the insert or base of stud—the 
outer circle, when driven into position, becomes an integral 
part of the parent material 


Write today for the complete Bardwell & 
McAlister Rosan Catalog, Dept. 43 


the first manufacturer of the Rosan Locking System 


BARDWELL & McA 
BURBANK, CALIFOF 


Cleaner 


Oakite Compound No. 33 removes oil, 
rust, heat scale, smut, welding residues, 
marking inks and other soils from steel 
and aluminum. It prepares metal for 
painting. It does all these things at 
the same time. 


It’s a great soak cleaner; and great 
for hand-swabbing. It saves money; 
often eliminates pickling of moderately 


rusty steel. 

FRE Write Oakite Products, Inc., 
75 Thames St., New York 6, 

N. Y., for your copy of Folder F7993 

on ‘“Oakite Compound No. 33.” 


SPECIALIZED INDUSTRIAL CLEANING 
MATERIALS » METHODS - SERVICE 


Technical Service Representatives Located in 
Principal Cities of United States and Canada 


L ENGINE] 


RING 


REVIEW 


the 
They included Of 


Men and Wings from United Air Lines, 
Inc.; High-Speed 


Three films were presented at 
January 25 meeting. 


Refueling from Shell 
Oil Company; and The Third Pillar, a 
Middletown Air Materiel Area release. 
Twenty-four persons attended. 


Members Elected 


The following applicants for 


REVIEW. 


Elected to MEMBER Grade 


Cane, Eric George, B.A., Experimental 
Officer, Royal Aircraft Establishment 


Cooley, John L., B.S., Vice-President, 
California Research Corp. 


Dreves, Robert G., Head, Program 
Planning Branch, Special Devices Center, 
Office of Naval Research (Port Washing 
ton). 


Drummond, John W. R., B.Sc., Sales 
Engineering Supervisor, Canadian Pratt 
and Whitney Aircraft Co., Ltd. 

Eschborn, Ralph J., B.S. in M.E., Aero. 
Research Scientist, Lewis Flight Propul- 
sion Research Lab., N.A.C.A. (Cleveland ). 
Prof. Es* 
Integral y Ecua- 
. Gen. Tecnico del 
Nacional de Tecnica 


Perez-Marin, Antonio, A.E., 
cuela Ingenieros Aero., 
ciones diferenciak Sec 
I.N.T.A., Instituto 
Aero. 


Worman, John G., Lead Engineer —De 
signer, The Glenn L. Martin Co 


Transferred to MEMBER Grade 


Belsky, Fred J., M. of Ae.E., Aero. En 
gineer, Special Devices Center, Office of 
Naval Research, Dept. of the Navy (Port 
Washington 


Thompson, William E., M.S. in Engi- 
neering, Instructor in Mechanical Engi- 
neering, Illinois Institute of Technology. 


membership or applicants for change of previo 
grades have been admitted since the publication of the list in the last issue of 4 


APRIL, 1951 


U.S.A.F. Institute of Technology 


This Branch attended the January \x 
meeting of the Dayton Section at whic 
Major Gen, F. O. Carroll spoke on “The 
Arnold Engineering Development Cen. 
ter.” Approximately 80 members 
tended. 


Elected to Technical Member Grade 
Brenner, Claude W., S.M., Enginee; 

Aero-Elastic and Research Lab., Mass 

chusetts Institute of Technology 
Cohen, Hirsh G., Ph.D. (Appl. Math 


Asst. Prof. of Engineering  Researc 
Ordnance Research Lab., The Penngsy 
vania State College. 
Moore, Ernest S., Design Engineer 
National Research Council (Ottawa 
Stenning, Alan H., B.Sc., Research 
Asst., Gas Turbine Lab., Massachusetts 


Institute of Technology 


Transferred to Technical Member 

Grade 

Bailey, Clay C., Jr 

solidated Vultee 
Diego) 


Engineer, Con 
Aircraft Corp. (San 


Barthelme, Richard W., Sr 
Goodyear Aircraft Corp 

Bellman, Arthur B., B.S.Aec.E., Capt 
Pilot & Technical Inspector, U.S.A.F 

Benson, Allen M., B.S.Ac.E., 
Electronics Technician, U.S.N 


Draftsman 


Burch, John L., B.S., Jr. Aerodynamics 
Hydrodynamics Section, The 


Engineer, 
Glenn L. Martin Co 


Buxton, Elliott R., B.S.M.E., Research 


Analyst, North American Aviation, Inc 


Carmichael, Richard F., Weight Analyst, 


Northrop Aircraft, Inc 


Cavalcanti, Paulo J. J., Maintenan 
Engineer, Vasp Airline (Brazil 


Chief 


Attention Members! | 


All members of the Institute are invited to submit material concerning their 
activities for publication in the “News of Members” columns of the Aeronautical 
Engineering Review. Responsibility for new developments, awards or honors 
received, and appointments to new or additional positions are some of the items 
that your editors believe are of interest to other |.A.S. members. A brief letter 
or postal card giving exact details will be sufficient. Photographs accompanying 
news items will be welcomed and will be used where practicable. 

Items submitted will be considered on the basis of their timeliness and general 
interest. Correspondence should be addressed to the News Editor, Aeronautical 
Engineering Review, 2 East 64th Street, New York 21, NY. 


Ah 


@ The 
result 
cable tl 
game 

bombe 
altitude 
Tempe 
be elin 
These | 
sion du 

Beir 
sensiti 
affecte 

Hyc 
tion. | 
which 


TENN! 


New 
Metal | 


AERONAUTICAL ENGINEERING REVIEW—APRIL, 1951 121 
ology 
nuary 
at whict 
on “Th 
ent Cep. 
bers at 
Expands and contracts at a 
rate comparable to 24S-T aluminum alloy 
eliminating the need for most 
temperature compensating devices. 
It’s non-magnetic. 
previo: 
1e of t hy 
é >\ Has corrosion resistance of stainless steel. 
Here’s the control cable 
Engin Reduces cable friction. 
for high-flying planes 
M ath 
the new 
awa 
Resea AN OUTSTANDING ENGINEERING DEVELOPMENT AMERICAN STEEL & WIRE COMPANY 
ichuse 
saber @ The New American Hyco-Span Control Cable is the 
result of years of painstaking research to produce a steel 
; cable that expands and contracts at approximately the 
me ee same rate as 24S-T aluminum alloy. 
Hyco-Span has proved highly successful on high-flying 
aftsman @ bombers and fighters. It assures positive control at all 
altitudes and reduces fluctuations in control cable tension. 
Capt, Temperature compensating devices on large planes may 
S.AF be eliminated safely, with substantial savings in weight. 
Chie @ These features result in fewer readjustments in cable ten- 
sion during the life of the cable. 
lynamics Being non-magnetic, Hyco-Span may be used near 
on, The§ sensitive aircraft control instruments which are often 
aflected by cables having magnetic properties. 
— Hyco-Span has improved stability due to reduced fric- 
my 0F tion. This may permit reduction in cable tension loads 
Analyst, § which would result in longer cable life. 
ntenan AMERICAN STEEL & WIRE COMPANY, GENERAL OFFICES: CLEVELAND, OHIO 
COLUMBIA STEEL COMPANY, SAN FRANCISCO 
TENNESSEE COAL, IRON & RAILROAD COMPANY, BIRMINGHAM, SOUTHERN DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK _ 
| American Steel & Wire Co. : 
Room 842, Rockefeller Bidg. i 
Cleveland 13, Ohio 
| Please send me your booklet on Hyco-Span Aircraft Cable. 
| 4 
end for this hoo 
| 
complete details on U-S-S American 
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FOR CAA SAFETY 


AT OXYGEN 
ALTITUDES 


OXYGEN 
MASKS 


These exceptionally efficient and comfortable new 
masks have been developed by the makers of 
the first true aviation oxygen masks in co-oper- 
ation with the nation’s top aero-medical experts. 
Unique valve and rebreathing system gives great- 
er oxygen economy at all altitudes. Amazingly 
lightweight, streamlined design gives freedom 
of vision and movement, conforms to facial con- 
tours for a close yet surprisingly comfortable fit. 
Specially formulated Arctic latex stays flexible 
even at 65° below zero. 

A-14 (Shown above) — For greatest oxygen econ 


omy with demand-type systems. Effective with or 
without helmet. 


A-88 — For continuous flow systems. 

B-L-B Nasal Mask — leaves mouth free for talking 
or eating. 

8-L-B Oronasal Mosk — covers nose and mouth for 


greatest efficiency 


FREE—Complete Manual For 
Aircraft Oxygen Engineering 


Contains plans and description of 
all types of systems and equip 
ment. The first complete manval 
of its kind. Write for your free copy. 


OHIO CHEMICAL & SURGICAL EQUIPMENT CO. 


on of Air Reduction Company, Incorporated 


Aviation Equipment Dept., Cleveland 14, Ohio 


DURAND 
AERODYNAMIC THEORY 


Classic Aerodynamic Text 


Final reprinting being planned. 
Quantity printed will be limited 
to actual orders received prior 
to June 1, 1951. 


6 VOLUME SET—$30.00 P.P. 


Individual Volumes—$5.00 p.p. 
$1.00 deposit per volume with 
order, balance C.O.D. 


STILL AVAILABLE 
e Durand Anniversary Volume 
(Unbound)—$1.75 p.p. 
@ NACA University Conference on 
Aerodynamics (June, 1948)— 
$3.00 p.p. 


Mail orders to: 


DURAND 
REPRINTING COMMITTEE 
7660 Beverly Blvd. 

Los Angeles 36, Calif. 
Theodore von Kérmén 

Clark B. Millikan 
E. W. Robischon 


ENGINEERING 


Chott, George, Supply Sgt. (Aircraft 
Parts & Tools), 40th Infantry Div., U.S.A 
(Camp Cooke ) 

Comer, Floyd D., Engineering Drafts 
man, Detail Design, Northrop Aircraft, 
Inc 

Crawford, Charles M., B.S.A.E., Aero 
dynamicist, North Aviation, 
Inc. 


American 


Deveaux, George D., Engineering Asst., 
Test Section, Northrop Aircraft, Ine 

Dewett, Clarence T., Jr., B.S. in Ae.E 

Freedman, Robert E., B.S.Ac.E., Engi 
neer, Structure 
Aviation, In 

Gomes, Anthony A., B.S.M.E., Ist Lt 
& Aircraft Maintenance Officer, U.S.A.F 

Gordon, Theodore Jay, B.S., Graduate 
Asst., Georgia Institute of Technology. 

Hanifin, Patrick J., B.S. in Ae.E., Engi 
neering Draftsman “‘A,’’ North American 
Aviation, Inc 

Hartness, James K., B.S. in M.E 
(Aero.), 2nd Lt. & Asst 
Officer, U.S.A.F 

Hazelton, Richard F., B.S. in Ae.E 

Kelley, Henry J., B.Ac.E., Research En 
gineer, Grumman Aircraft Engineering 
Corp 


Group, North American 


Engineering 


Kepler, Harold B., College Instructor 
(Engineering Drawing), U.S.A.F. Institute 
of Technology 

Kizer, Judson A., B.S. in M.E., Mathe 
matician ‘“A’’ (Str Analyst), Douglas 
Aircraft Co., Inc. (Long Beach) 

Kolesar, Charlie E., B.S. in Ae.E., Jr 
Engineer ‘‘B,’’ Aerodynamics Unit, Boeing 
Airplane Co. (Seatth 

Krueger, Raymond E., B.S., Metallurgi 
cal Observer, Republic Steel Corp 

Larson, Orton A., B.S.M.E. (Aero.) 

Martin, James A., B.S. in Ae.E., Engi 


neering Draftsman “B,’’ Structures Group, 


Douglas Aircraft Co., Ine (Santa 
Monica ) 

Page, James G., Power Plant Mechanic, 
U.S.A.F 


Paige, Robert D., B.S. in M.E. (Aero.), 
Jr. Engineer soeing Airplane Co 
(Seattle ) 

Rhodes, Frank K., Ac.E., Sr. Detailer, 
Chance Vought Aircraft Div., United Air 
craft Corp 

Rich, Drexel A., 8.S.Ae.E., Engineering 
Aide, Instrumentation Section, N.A.C.A., 
Langley Air Force Bas« 

Rustemeyer, William E., B. of Ac.E., 
Stress Analyst North 
Aviation, Inc 

Selan, Ralph, B.S. in Ae.E., Acro. Re 
search Scientist, Ames Aero. Lab., N.A 
CA 

Shakely, Robert W., B. of Ae.E., Jr 
Engineer, Exp. Flight Test, Pratt & 
Whitney Aircraft Div United Aircraft 
Corp. 

Singer, William E., B.S. in Ae.E. 

Thomas, David F., B.S. in Ac.E. 

Watt, Gale V., B.A.E., Lt., Attack 
Bomber Pilot & Sq. Engineering Officer, 
U.S.N 

Wills, Charles H., Layout Draftsman & 
Designer, Prewitt Aircraft Co 


American 
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ALLISON 
RADAR 


NAVIGATIONAL AID 
For MULTI-ENGINED 
TRANSPORT AIRCRAFT 
& HELICOPTERS 


MILITARY — CIVIL 


SMALL COMPACT 
LIGHT WEIGHT 


EFFICIENT 


SEES Thru FOG 
DAY and NIGHT 


@ Sees Thunderstorm Cores, Snow, Hail, 
Rain in advance. 


@ Promotes smoother flying for passenger 
safety and comfort. 


@ Warns of approaching aircraft in line of 
flight. 


@ Sees obstructions in true outline and/or 
direction. 


ALLISON 
RADAR CORPORATION 


1] W. 42nd St., N.Y. 18 © PEnn 6-5811-12 


Aircraft 
Engineering 
FOUNDED 1999 
The Technical and Scientific 


Aeronautical Monthly 


Edited by 
Lt.-Col. W. Lockwood Marsh 
F.1.Ae.S., M.S.A.E., F.R.Ae.S 


Single Copies: 
35 cents post free 
Subscription: 


$5.00 per annum, post free 


BUNHILL 


PUBLICATIONS LIMITED 


12 Bloomsbury Square 
London : : W.C.1 England 
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AERONAUTICAL ENGINEERING 


the ONLY Systematized Treatment 
of this Hydronitrogen 
THE CHEMISTRY OF 


HYDRAZINE 


By L. F. AUDRIETH and BETTY ACKERSON OGG \ 
Both at the University of Ulinois 
Systematized Data 
Methods of Hy- 
dazine Formation and Prep- 


ation 

Be Physical and Chem- 
ical Properties, and Explosive 
Characteristics 

Features a Survey of Poten- 
til Uses of Hydrazine 

Send for your approval copy today. and adhesives, and many other uses. 


JOHN WILEY & SONS, INC., Dept. AER-451, 440 Fourth Ave., New York 16, N. Y, 


DESIGNERS AVAILABLE 


“CAL-AERO TECH” graduates are immediately useful ® 
without break-in...and dependable. 


Surveys the practical, profitable fu- 
ture of this hydronitrogen—as a fuel 
for rocket and jet propulsion, as an 
explosive, as a starting material in 


the manufacture of resins, coatings, 


244 pages, ill. 


EXPERIENCE 
4000 hours on board and in aircraft shops, with fundamentals and ac- 
tual work assignments under supervision of Aircraft Factory Experienced 
Designers — specializing in design of component parts — proficient 
in layout, strength checking and manufacturing process analysis. 
New class graduates each month — serving Douglas * North 


American Boeing Northrop Curtiss-Wright + Lockheed 


Convair Ryan Airesearch and many others. 


Phone or write 


CAL- AERO TECHNICAL INSTITUTE 


HIRE A “CAL-AERO” GRADUATE — HE’LL DELIVER THE GOODS i 


AERODYNAMICISTS 


Project Leaders: 5 
handling qualities evaluation of all types of aircraft. 


> to 10 years experience in 


(Also aerodynamicists with 2 to 4 years experi- 
ence in stability and control.) 


GRADUATE ENGINEERS 
FOR ENGINE ANALYSIS 


Project Leaders: 5 to 10 years experience in 
analysis of performance of aircraft engines (Recip- 
rocating and/or Turbojet). 

(Also engineers with 3 to 5 
in engine performance.) 


CURTISS-WRIGHT CORP. 
ELECTRONICS DIVISION 
CALDWELL TOWNSHIP, NEW JERSEY 


years experience 
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Call ALCOA for 
ALUMINUM CASTINGS 


Coast-to-coast foundries with unmatched 
facilities for sand, permanent mold, and 
plaster casting in Alcoa Aluminum. Call your 
local Alcoa casting specialist, listed under 
“Aluminum” in your classified phone book. 
ALUMINUM COMPANY 
OF AmeRICA, 882D 
Gulf Bidg., Pittsburgh 
19, Pennsylvania. 


ALUMINUM CASTINGS 


No More Frozen or Galled STUDS 


(even at 1800 F:!) Try this Amazing 
Money Saver. 


CUT costly breakage and en- 
gine dismantling time, pitting 
of metal surfaces! 


We'd like to send you a free 
sample of the new Fel-Pro C-5 
“Hi-Temp” Thread Com- 
pound to try on your toughest 
thread compound problems, 
including alloy and stainless 
steels. Then you can see the 
amazing, money-saving results 
being obtained by some of the 
nation's largest engine build- 
ers and maintenance shops. 
Fel-Pro’s Colloidal-Copper 
formula keeps metal parts 
separated, pies gall- 
ing at high temperatures. Its chemical 
purity solves the alloy and stainless steel 
"emg problems. Many shops report 
ig savings in engine dismantling time 
and great reductions in breakage after 
using Fel-Pro C-5 ‘‘Hi- -Temp”’ . Why 
not see what ‘‘Hi-Temp”’ can do for 
you ... get your free sample and 
complete data sheet—write today! 


FELT PRODUCTS MFG. CO. 


1558 Carroll Avenue, Chicago 7, Illinois 


“HI- TEMP” 


THREAD 
COMPOUND 


Eliminates Pitting of Stain- 
less and Alloy Steels at all 
Temperatures! 


| 
eREE Test Sample 
| of the NEW FEL-PRO 
4 


ATOMIC ENERGY 
INSTALLATION 


NEEDS 
MECHANICAL ENGINEERS 


AERONAUTICAL 
ENGINEERS 


AERODYNAMICISTS 


Two to ten years’ experience in research, 
design, development or test. 


A variety of positions open for men with 
Bachelor’s or advanced degree qualified 
in one or more of the following fields: 


@ MECHANISMS 

@ STRESS ANALYSIS 

@ QUALITY CONTROL 

@ AIR FRAME DESIGN 

@ INSTRUMENTATION 

@ SHOCK AND VIBRATION 

@ HANDLING EQUIPMENT 

@ ENVIRONMENTAL TESTING 

@ ELECTRONIC PACKAGING 

@ LARGE WIND TUNNEL TESTING 


Patent History Desirable But Not Necessary. 


TECHNICAL WRITERS 


College graduate. Technical background preferred. 
Several years’ professional writing experience. 


THESE ARE PERMANENT POSITIONS with Sandia Corp- 
oration in Albuquerque, N. M. Sandia Laboratory is 
operated by the Sandia Corporation, a subsidiary of 
the Western Electric Company, under contract with 
the ATOMIC ENERGY COMMISSION. This laboratory 
offers good working conditions and liberal employee 


benefits, including paid vacations, sick leave, and a 
retirement plan. 


Albuquerque, center of a metropolitan area of 150,- 
000, is located in the Rio Grande Valley, one mile 
above sea level. The “Heart of the Land of En- 
chantment,” Albuquerque lies at the foot of the Sandia 
Mountains, which rise to 11,000 feet. 
sunny, mild and dry the year ‘round. 


Climate is 


MAKE APPLICATION TO: 


PROFESSIONAL EMPLOYMENT DIV. 
SANDIA CORP. 

SANDIA BASE 

ALBUQUERQUE, NEW MEXICO 


ENGINEERS 


BETTER YOURSELF WITH 
A BETTER POSITION AT 


my 
NY, 


Opportunities & Salaries 
Commensurate with Ability 


GRADUATE ENGINEERS 


FOR PROJECT & PRODUCT 
ENGINEERING WORK 


Opportunities exist for Graduate Engineers 

with Design, Development and Product 

experience in any of 
ANALOGUE COMPUTERS SERVO MECHANISMS 
RADAR ELECTRONIC CIRCUITS 
COMMUNICATION EQUIPMENT AIRCRAFT CONTROLS 
HYDRAULICS INSTRUMENTATION 
ELECTRONIC PACKAGING PRINTED CIRCUITS 


PULSE TRANSFORMERS FRACTIONAL H P MOTORS 
VACUUM TUBE TECHNIQUES 


atso FIELD SERVICE ENGINEERS 


To install and flight test electroni quip 
Engineering degree and service technical exper- 
ience preferred. Assignment in U. S. and abroad. 


SUBMIT RESUME TO EMPLOYMENT OFFICE 


S p E R R Y GYROSCOPE CO. 


the following: 


DIVISION OF THE SPERRY CORP. 
GREAT NECK, L. I., NEW YORK 


Technical 
Writers 


The expansion of the Aeronautical Division of Minne- 
apolis-Honeywell has created a number of attractive 
openings in the Publications Department. An en- 
gineering degree, preferably electrical, is required 
Journalism experience or education is desirable but 
not essential. Experience in the preparation of 
technical manuals pertaining to the operation of pre- 
vision electro-mech. equipment is the ideal back- 
ground for one of these positions. 


These positions are permanent and opportunities are 
excellent. Salaries offered are determined on thi 


basis of experience and training. 


A. C. Klevickis 

Personnel Department 
Minneapolis-Honeywell 
Regulator Co. 

2753 Fourth Avenue S. 
Minneapolis 8, Minn. 


Write to: 
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Personnel Opportunities 


This section is for the use of individual members of the Institute seeking new connections and 
a organizations offering employment to Aeronautical specialists. Any member or organiza- 
tion may have requirements listed without charge by writing to the Secretary of the Institute. 


WANTED 


Aircraft Dynamics Engineers—For research 
work in the fields of 
futter, vibration, dynamic loads; stability and 


subsonic and supersonic 


control of missiles; and helicopter dynamic prob- 
lems. Applicants must have good background in 
fundamentals of applied mechanics and mathe 
matics. Advanced degree or previous experience 
in field is preferred. Salaries commensurate with 
Cornell Aeronautical 
Laboratory, Inc., Employment Office, 4455 
Genesee St., Buffalo 21, N.Y 
Designer—Experienced in aircraft-engine ac- 
cessories, wanted for designing lubrication system 
Location, State 
College, Pa. Salary up to $675.00 per month for 
fully qualified man 

ENGINEERS—The following vacancies exist 
in the Technical Analysis Division, Intelligence 
Department, Air Materiel Command, Wright 
Patterson Air Force Base, Dayton, Ohio 
MCIZXA) 

ARMAMENT: Armament Engineer (Bomb- 
ing Systems) (MC1-805) ($6,400)—To conduct 
research and monitor projects pertaining to per- 


training and experience 


installations for jet engines 


formance, characteristics, and overall technical 
capabilities of foreign aircraft bombing systems 
Armament Engineer (Bombing Systems) (MCI1- 
806) ($5,400)—To conduct research and accom- 
plish projects determining the design and per- 
formance characteristics of foreign bombs, war- 
heads and fuzes, bomb release gear, and special 
armament devices. Ordnance Engineer (Aircraft 
Weapons and Accessories) (MC1-808) ($4,600) — 
To investigate and determine the status of foreign 
research and development of such aircraft arma- 
ment accessories as gun mounts and rocket 
launchers, chargers, firing devices, ammunition 
containers, ammunition boosters, firing circuits, 
heaters, cooling and scavenging devices, and link 
containers. Mathematician (Ballistics) (MC1- 
811) ($4,600)—To perform calculations in the 
solution of problems to determine terminal ballis 
tics effects and the vulnerability of foreign air- 
craft and components to weapons fire. Arma- 
ment or Ordnance Engineer (Antiaircraft Artil- 
lery) (MC1-812) ($6,400)—To conduct research 
and monitor projects pertaining to performance 
characteristics and the overall effectiveness of 
foreign antiaircraft artillery and unguided mis- 
siles. Applicants should obtain Civil Service 
Form 57 and mail to: Technical Analysis Divi- 
Sion, Intelligence Department, Air Materiel 
Command, Wright-Patterson Air Force Base, 
Dayton, Ohio (MC1ZXA) 

INDUSTRIAL MATERIALS: Chemical Engi- 
Neer (Aircraft Materials) (MC1-813) ($5,400) 
Toconduct research and monitor projects relating 
to foreign research and development in the 
chemical engineering field as it relates to critical 
materials, such as rubber, plastics, and phenolics 
a used in aircraft, guided missiles, and related 
Components. Industrial or Production Engineer 
(Manufacturing Methods) (MC1-815) ($5,400)— 
To conduct research and monitor projects per- 
taining to the status and trends of development in 
foreign aircraft industry (including air frames and 
missile structure) with respect to critical manu- 
facturing methods, techniques, and assembly. 
Industrial or Production Engineer (Manufactur- 
ing Methods) (MC1-816) ($5,400)—To conduct 
research and monitor projects pertaining to the 
Status and trends of development in foreign air- 


craft and missile propulsion and foreign arma- 
ment industries with respect to critical manufac- 
turing methods, techniques, and assembly. In- 
dustrial or Production Engineer (Manufacturing 
Methods) (MC1-817) ($5,400)—To conduct re- 
search and monitor projects pertaining tothe status 
and trends of development in foreign aeronautical 
instrument industries such as flight instruments, 
automatic pilots, etc., with respect to critical 
manufacturing methods, techniques, and assem- 
bly. Applicants should obtain Civil Service Form 
57 and mail to: Technical Analysis Division, 
Intelligence Department, Air Materiel Command, 
Wright-Patterson Air Force Base, Dayton, Ohio 
(MCI1ZXA). 

NUCLEAR ENERGY: Nuclear Physicist 
(MC1-804) ($8,800)—To supervise the Branch 
responsible for estimation and determination of 
foreign technical accomplishments and capa- 
bilities in the field of nuclear energy as they effect 
abilities of foreign nations to conduct air warfare. 
Nuclear Physicist or Electrical Engineer (Electro- 
Nuclear Systems) (MC1-818) ($5,400)—To con- 
duct research and monitor projects pertaining to 
the electrical and electronic aspects of nuclear 
energy in its application to military purposes by 
foreign nations, particularly as it may affect Air 
Force operations. Mechanical Engineer (Me- 
chanical-Nuclear Systems) (MC1-819) ($5,400)— 
To conduct research and monitor projects pertain 
ing to the mechanical aspects of nuclear energy in 
its application to military purposes by foreign 
nations, particularly as it may affect Air Force 
operations. Nuclear Physicist (MC1-820) 
($7,600)—To conduct research and monitor 
projects pertaining to the status and trends of 
scientific advancements by foreign countries and 
their technical accomplishments and capabilities 
in the application of nuclear energy to specific 
problems of air warfare. Applicants should 
obtain Civil Service Form 57 and mailto: Tech- 
nical Analysis Division, Intelligence Department, 
Air Materiel Command, Wright-Patterson Air 
Force Base, Dayton, Ohio (MC1ZXA) 

AIRCRAFT AND PROPULSION: Aeronau- 
tical Engineer (MC1-620) ($6,400)—To conduct 
research and monitor projects pertaining to per- 
formance, characteristics, and overall technical 
capabilities of foreign piloted aircraft. Propul- 
sion Engineer (Rocket Power Plants) (MC1-630) 
($6,400)—To conduct research and monitor 
projects relating to foreign aircraft and guided- 
missile rocket power plants. Aeronautical 
Power-Plant, Fuel, and Lubricant Engineer 
(MC1-611) ($6,400)—To supervise the group 
conducting research on foreign fuels, lubricants, 
and rocket propellants. Aeronautical Power- 
Plant, Fuel, and Lubricant Engineer (MC1-618) 
($6,400)—To conduct research and estimate 
characteristics of foreign aircraft petroleum base 
or synthetic fuels and lubricants. Aircraft Pulse 
and Ram-Jet Power-Plant Engineer (MC1-629) 
($6,400)—To conduct research and estimate per- 
formance of technical characteristics of foreign 
pulse-jet and ram-jet engines. Aircraft Power- 
Plant Engineer (MC1-609) ($7,600)—To super- 
vise group conducting research and estimating 
performance and technical characteristics of 
foreign aircraft gas-turbine, ram-jet, pulse-jet, 
and rocket engines. Aircraft Performance Engi- 
neers (MC1-622, 623, 624) ($3,825-$5,000)— 
Supervise (in highest grade) and perform esti- 
mates of performance, stability and control, and 
other flying characteristics of foreign a rcraft or 
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guided missiles. Aeronautical Engineers (Guided 
Missiles Experience) (MC1-625, 626) ($5,400 

$6,400)—To conduct research and monitor proj- 
ects pertaining to performance, characteristics 
and overall technical capabilities of foreign guided 
missiles. Aeronautical Research Engineers 
(MC1-614, 615, 616) ($6,400)—To conduct re 

search and technical analysis of foreign scientific 
trends and advancement in the specialized fields 
of the aeronautical sciences such as Structures, 
Dynamics (Flutter, Aeroelasticity, etc.).  Air- 
craft Accessories Systems Engineer (MC1-613) 
($6,400)—To conduct research and estimate per- 
formance and technical characteristics of aircraft 
accessories systems. Aircraft Power Plant Engi- 
neers (MC1-632, 634) ($4,600-$6,400)—To con- 
duct research and estimate performance and 
general technical characteristics of foreign aircraft 
engines. Aircraft Power-Plant Accessories and 
Components Engineer (MC1-631-1) ($5,000)— 
To conduct research and estimate technical char- 
acteristics and performance of foreign aircraft 
power-plant accessories and component parts with 
particular reference to fuel systems, carburation 
and fuel injection systems, lubricating systems, 
ignition systems, and power-plant control systems 
Aircraft Propeller Engineer (MC1-633) ($5,400)— 
To conduct research and estimate performance 
and technical characteristics of foreign aircraft 
propellers. Aircraft Instrument and Naviga- 
tional Equipment Engineer (MC1-636) ($6,400)— 
To conduct research and estimate performance 
and technical characteristics of foreign aircraft 
instruments, engine instruments, automatic con- 
trol equipment, and air navigation equipment. 
Aircraft Mechanical Equipment Engineer (MC1- 
637) ($5,400)—To conduct research and estimate 
performance and technical characteristics of air- 
craft accessories and equipment such as hydraulic 
systems, pneumatic systems, special escape equip- 
ment, landing gears, oxygen and pressurization 
Aeronautical Power-Plant Re- 
search Engineer (MC1-617) ($6,400)—To con- 
duct research and estimate performance and 
general technical characteristics of foreign aircraft 
engines. Aeronautical Engineer (MC1-607) 
($7,600)—To supervise the group conducting re- 
search and monitoring projects pertaining to 
performance, characteristics, and overall technical 
capabilities of foreign guided missiles. Appli- 
cants should obtain Civil Service Form 57 and 
mail to: Technical Analysis Division, Intelli- 
gence Department, Air Materiel Command, 
Wright-Patterson Air Force Base, Dayton, Ohio 
(MCI1ZXA). 

ELECTRONICS: Electronics Engineer (MCI- 
703) ($8,800)—Supervises the branch responsible 
for estimation of performance, characteristics and 
technical capabilities of foreign air-borne and 
ground radar, radio navigation, communications, 
and guided-missile control systems. Electronics 
Engineer (Radio Navigation) (MC1-708) ($6,400) 
—Conducts research in the determination of the 
performance characteristics and technical capa- 
bilities of foreign radio navigation systems. 
Electronics Engineer (MC1-704) ($8,800)— 
Supervises the branch responsible for the estima- 
tion of capabilities of foreign developments in 
countermeasure equipment and methods. Super- 
vises classified electronic projects. Applicants 
should obtain Civil Service Form 57 and mail to: 
Technical Analysis Division, Intelligence Depart- 
ment, Air Materiel Command, Wright-Patterson 
Air Force Base, Dayton, Ohio (MCIZXA). 
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ENGINEERS 
DESIGNERS 
PHYSICISTS 


The Aerophysics & Atomic Energy 
Research Division of North Ameri- 
can Aviation, Inc., offers un- 
paralleled opportunities in Re- 
search, Development, Design and 
Test work in the fields of Long 
Range Guided Missiles, Auto- 
matic Flight and Fire Control 
Equipment and Atomic Energy. 
Well-qualified engineers, de- 
signers and physicists urgently 
needed for all phases of work in 


Supersonic Aerodynamics 
Preliminary Design & Analysis 
Electronics 
Electro-Mechanical Devices 
Instrumentation 
Flight Test 
Navigation Equipment 
Controls 
Servos 
Rocket Motors 
Propulsion Systems 
Thermodynamics 
Airframe Design 


Stress & Structures 


Salaries Commensurate — with 
training & experience. 


Excellent working conditions. 
Finest facilities and equipment. 


Outstanding opportunities for 
advancement. 


Write now—Give complete resume 
of education, background and 
experience. 


PERSONNEL DEPT. 


Aerophysics & Atomic Energy 
RESEARCH DIVISION 
North American Aviation 
INC. 


12214 LAKEWOOD BLVD. 
DOWNEY, CALIFORNIA 


Acrodynamic and Thermodynamic Engineers 


lo participate in research and development pro 


grams principally on ram-jet engines and their 
allied accessoric Phis work includes supersonic 
acrodynamic compre ble flow analysis, wind 
tunnel model design and testing, theoretical com 


bustion analysin, ete 
direct full) and 


analysis and testin 


Development Engineers 
cale ram-jet combustion 
Mechanical Designers and 
Drafteamen ‘To perform design and drafting work 
on air turbine powers ory drive equipment 
and fuel control Servomechaniam Specialists 
To participate in re ind development pro 
grams on fuel contre Inquiries should be ad 
dressed to Personne Department, Marquardt 
Aircraft Compan 7801 Hayvenhurst Ave., Van 


Nuys, Calif 


Rocket-Model Men 


rocket model builders and designers are needed in 


ualified wind-tunnel and 


a long-term progran ynamic rocket. powered 


free flying model missiles along with 
wind tunnel mode ibsonic and supersonic 
State all qualificat first letter Apply to 
Acrolab Development ompany, 1922 Lincoln 
Ave., Pasadena 4, Calif 

Aircraft Engineers Excellent opening for 
aircraft engineers in a major fields Designer 
and Draftsmen tructure Engineers, Stre 
Analysts, Aerodynan t elk Also opening 
for recent college and technological engineering 
graduates Louyg ran military program offer 
unusual opportuniti Please include summary 


of education and exp. we inreply to: Engineer 
ing Personnel Oflies rth American Aviation 
Inc Los Angeles Inter tional Airport, Los An 


geles 45, Calif 


281. Instructor © ng in Aeronautical 
Engineering Department of large southeastern 
engineering school tarting alary $3,074.36 
plus $458 31 for summer school, if taught BS 
in Aero. EF and M » or applied mechanics 
required Position t e filled before September 
1951 Send = personal ita, transeript and 


photograph 


280. Weight Engineer 


with minimum of 5 


Graduate engineer 


ind preferably greater 


experience Must be thoroughly familiar with 
large aircraft) ce weight-control proce 
dure Must be fam with empirical data and 
formulas for prelim ign weight estimate 
Supervisory experien esirable 
AVAILABLE 
287. Aviation Executive Eleven years’ broad 
engineering -manageme acronautical back 
ground Pop leve ntacts in aircraft, air line 
and Government with le who count Desire 
management cnyinect iles spot where ex 


tensive background knowing people in the 


business are needed 


286. Mechanical Engineer Ape 24 lrhree 


years’ experience wit! rogressive aeronautical 
research organization design, stress analysis 
testing, and thermodynamic analysis Prefers 


research and development 


Midwest 


work in Northeast or 


285. Engineer Professor of Aeronautical 


Engineering at lar niversity desires change 


The number preceding the notices 
represents the Box Number of the In- 
stitute of the Aeronautical Sciences to 
which inquiries should be addressed. 


APRIL, 1951 


Here’s how you can join 
Lockheed in Southern Californie 


Lockheed invites you to participate 
in its long-range production program, 
developing the aircraft of the future. 
Lockheed offers an attractive salary 
now, a future in aeronautical science, 

a chance to live and work in 
Southern California 

Lockheed also offers generous travel 

allowances to those who qualify, 


Lockheed has immediate openings for 


Aerodynamicists 
lon 


y 9g 
Electronics Engineers 
Aircraft Design Engineers 
Stress Engineers and Analysts 
Production Design Engi 
Engineering Technical Writers 
Flight Manuals Engineers 


Write today — giving full particulars as 
to training and experience. Address: 
M. V. Mattson, Employment Manager 
LOCKHEED Aircraft Corporation 
Burbank, California 


(AIRSURANCE 


Airline Passenger Insurance 


Annual Policies 
from $5,000 to $100,000 


at new low rates 


No Physical Examination + No Age Limit 


EXAMPLE 
$25,000.00 for death or dismemberment 
$1,000.00 for Hospital and Doctor's bills 


$50.00 per week when disabled 


PREMIUM $38.00 per year 


Policies cover all 


Backed by the 
Combined Assets of 
Aetna Casualty & Surety Co 


American Surety Co. of N.Y 


airlines in U.S. and 
American Flag lines 
world-wide — also 
airlines in Canada, 
Century Indemnity Company 
Mexico and South 
Hartford Accident & Indem 
nity Co 
Maryland Casualty ¢ 
Massachusetts Bonding & 
Insurance Co 
New Amsterdam Casualty © 
Standard Accident Insurance 
Company 


America which meet 


safe operating 


standards 


Travelers Indemnity ¢ 
United States Fidelity & 
Guaranty Co. 


WRITE OR PHONE ANY U. S, GROUP OFFICE 


UNITED STATES AVIATION UNDERWRITERS 


INCORPORATED 


80 JOHN ST. »+ NEW YORK 38, N. Y. 
ATLANTA « CHICAGO - DALLAS - KANSAS CITY 
LOS ANGELES - SAN FRANCISCO 


as 


ce 


CE 
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...an army travels on! 


This historic quote takes on new meaning in the Air Age. 

For in the belly of the rugged Fairchild C-119 transport, the air 
and ground armed forces can move with a mobility not believed 
possible yesterday. 

Successor to the famous C-82, the C-119 is a more versatile and 
powerful Packet, designed to land, unload fully assembled ve- 
hicles and heavy machinery—load up again and take off in a 
matter of minutes, demonstrating the flexible ground handling 
needed in an airhead. 

The highest skills of engineering and manufacture insure the 
continued growth and effectiveness of this mode of travel...for 
those entrusted with our national defense, 


ENGINE AND AIRPLANE CORPORATION 


FAIRCHILD 


HAGERSTOWN, MARYLAN 


Other Divisions: Fairchild Engine Division, Guided Missiles Division, Al-Fin Division, and Stratos Division, Farmingdale, N.Y. 
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Another new development using 


B. F. Goodrich Chemical Company raw materials 


NEW IDEA IN o,, 


—a re-usable 
Hycar 


GASKET? 


DEA-MEN are always finding 

some new sales-making use for 
Hycar—like the gasket for a new 
type oil filter pictured here. 
Because of Hycar’s many advan- 
tages over materials formerly used, 
this gasket can be used over and 
over—whenever the filter is 
replaced. Permanency of seal and 
retention of oil are assured! 

For use in parts that must with- 
stand oil, gasoline and other 
deteriorating fluids, Hycar can 
be compounded to provide low 
absorption. Yet, it remains prac- 
tically unchanged in hardness, 
elongation and tensile strength 


GEON polyvinyl materials e HYCAR American rubber e GOOD-RITE chemicals and plasticizers 


TER. 


Oil filter by PurOlator 
Products, Inc., Rahway, N. J. 


B. F. Goodrich Chemical Co. 
does not manufacture this gasket. 
We supply raw materials only. 


even after prolonged exposure. service. Just write Dept. HE-4, 
Excellent resistance to cold _B. F. Goodrich Chemical Company, 
flow and compression set are Rose Building, Cleveland 15, O. 
characteristic of Hycar compounds. Cable address: Goodchemco. 
They exhibit good flex-life and 
have extreme resistance to oxi- B. F. Goodrich Chemical Company 
dation and aging. A Division of The B. F. Goodrich Company 
What Hycar does for this gasket 
may give you an idea for improving 
or developing a product. Any one, 
or combination of Hycar’s advan- 
tages—resistance to oil, gas, heat 


and cold, weather and wear—may 

be just what you need. We make Ca Fr 
no finished products—supply raw Pe. 

materials only. But our staff is always 


ready to help you with technical Ri 


Need extreme temperature resistance? 
Hycar has it— plus abrasion resistance 


and more advantages 


Chief aer 
craft com 
years. CC 
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277. § 
firm requ 
age 30, ca 
bilities or 
extensive 
represent 
and acc 
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PhD. 
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268. 
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PERSONNEL 


engineer at 


Chief aerodynamics major air- 
craft company 7 years. University position 4 
years. Consultant in aerodynamics and aeroelas- 


ticity 


284. Engineer-Pilot—M.E. Degree. 
enced in aircraft design and flight test engineering. 
Three thousand hours as Naval Aviator. Fifty 
hours current jet time. Desires engineering 
fight-test pilot position. 


Experi- 


282. Teaching Aerodynamics-Aerodynami- 
cist—Dipl. Ing., Dr.-Ing. habil.; 45 years old; 
desires teaching or research position with uni- 
versity or college. 8 years with 
aeronautical research institutions, 9 years with 
leading airplane companies. Some experience as 
pilot, some 20 publications in the field of applied 
aerodynamics, some 50 technical reports, experi- 
4 Applicant is aware of the 
present situation because of the military draft of 
students; wants, however, to establish contact for 
future openings. Detailed information will be 
submitted on request. 


Experience: 


ence in lecturing. 


279. Aeronautical and Mechanical Engineer— 
MS. in M.E.; Experi- 
ence of 14!/2 years includes ram-jet and rocket 


Professional Engineer. 


test equipment and process engineering develop- 
ment, propeller design and vibration research, 
electronic automatic landing equipment develop- 
ment, automatic heating and machine tool design 
anddevelopment. Has conducted aircraft design 
andrelated courses as assistant professor in eastern 
Thirty-nine months as project officer in 
Air Materiel Command, Engineering Division, 
propeller and instrument laboratories, with 
final rank of Major. Has Navy and Air 
Force security clearance. Will relocate if attrac 


college 


tive 


277. Sales Enginver 
firm requiring the services of a graduate engineer, 


Position sought with 


age 30, capable of handling field contact responsi- 


bilities on a high plane. Single and free to travel 


extensively. Past experience includes technical 
tepresentation, sales in automotive supply 
and accessory field, and flight-test engineer 


ing. Presently located on West Coast but will re- 
locate. 


274. Research and Development Engineer— 
Ph.D. Desires engineering staff position to direct 
and carry on research and development work on 
special and difficult problems originating from 
the activities of the regular engineering staff and 
from unusual specifications. Has been particu 
larly successful in developing simple and unique 
designs for the solution of such problems. Has 
over 10 years’ recent experience in the aircraft 
field, including subsonic and supersonic air frames, 
jt power plants, and some electronics work and a 
like amount of experience in engineering and 
staduate teaching 


270. Aeronautical Engineer—M.S. in A.E. 
‘even and one-half years’ experience in field of 
aeroelasticity. 


269. Missiles Specialist—Excellent theoreti- 
cal background (Ph.D.). Many years’ experience 
M aerodynamics, stability, automatic control, 
Setvomechanism analysis, design, and production. 
Desires Supervisory position 


268. Sales Engineer 
fesent Eastern concern on 
Pacific Coast. Has excellent contacts top man- 
‘ement in the industry. Has sales office al- 
ttady established in Los Angeles 


Aeronautics— Will rep- 
manufact urer ofr 


Can provide 


warehousing for local inventory 
ents. 


No other cli- 


267. Administration—Age 31, single. A.B. 
degree, University of Pennsylvania. Major in 
administration; courses in industrial and aero- 
nautical engineering. Almost six years in aircraft 


testing in last position. Desires permanent 
position as junior Administrative Assistant or 
equivalent, with opportunity for advancement. 


Philadelphia area. 


265. Aeronautical 
York University. 
Age 28. 


pany located in New York or vicinity. 


Engineer—B.A.E., New 
Almost two years’ experience 


in design. Desires position with com- 


263. Aircraft 


Requires post in Egypt. 


Instrument Representative— 
Twelve years’ experience 
including aircraft instrument technician and com- 
pass specialist. Specialization Courses: Instruc- 
tor to Egyptian Military Air Forces, R.A.F., and 
Indian Air Forces; Bombsight Instructor. In- 


spection experience—engineering companies. 
Member of the Institute of Navigation (London). 
Superintendent, aircraft servicing and mainte- 
nance. Aircraft development experience and tech- 


nical writing ability. Widely traveled—South 


Africa, Egypt, Palestine, Iraq, India, and 
Baluchistan included. At present residing in 
Egypt. Age 28. British. 


262. Aeronautical 


(1939-1947) with major airplane manufacturer as 


Engineers—Eight years 
aerodynamicist and design engineer, embracing 
wind tunnel and flight testing in research and 
project work, airplane preliminary design, project 


chief aerodynamicist responsibility; some sales 
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engineering with reference to military, commer- 
cial, jet-propelled, and flying-boat types of air- 
planes. Six years’ total teaching experience; 4 
years (1947 to present) as head of department, 
embracing applied aerodynamics and airplane de- 


sign, in foreign technical institute. Some ex- 
perience as consultant. N.Y.U. and M.I.T. 
Graduate School background. Age 35. Present 


contract expiring. 
Canada. 


Desires to relocate in U.S. or 
Receptive to propositions stressing op- 
portunity rather than job security. 


261. Mechanical Engineer—B.M.E., 1943. 
Experience of 6!/2 years in aircraft industry in- 
cludes 5 years as aerodynamicist and 1!/2 years as 
lab analyst testing aircraft components and equip- 
ment. Desires position doing mechanical de- 
velopment test work. Location—Los Angeles 
area. 


234. Teacher—Desires position as Assistant 
Professor or Associate Professor of Aeronautical 
Engineering or engineering mechanics at recog- 
B.Ae.E. 
M.S. in Ae.E. 


progressively responsible industrial experience, 


nized college or university. degree, 


magna cum laude. Three years of 
including stress analysis and design of tubular and 
stressed-skin structures and of the mechanical 
elements of civilian and military aircraft with 
emphasis in rotary-wing field. Over 4 years of 
college teaching experience as instructor and 
assistant professor. Qualified to teach graduate 
courses in theory of elasticity and elastic stability, 
experimental stress analysis, rotary-wing aerody- 
namics, etc., as well as undergraduate curriculum 
in aerodynamics, aircraft structures, and airplane 
design. Inreply please discuss rank available and 
salary schedule. 


These scientifically developed RF Noise Supres- 


ference applications, 


WRITE FOR CATALOG AC-2 


As corPoRATION 


East Newark. New Jersey 


255 Grant Avenue 


A 


sion Filters represent a new advance in compact 
efficiency via the skillful use of Metallized Paper capac- 
itor sections ... a principle which ASTRON has pioneered 
to assure you of the smallest size and least weight. Designed 
to meet the exacting requirements of military specifica- 
tions; the fruit of years of research. Our completely 
equipped, shielded laboratory is available for solv- 
ing problems relating to your partciular RF inter- 


Consecrated 
to Quality Output and 
Golden Rule Service 
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@ The widespread use of triple-alloy steels containing Nickel, chro- 


mium and molybdenum is based on extensive experience in widely 
divergent engineering fields. 

It has been found that they can be counted on for consistent per- 
formance. The depth to which full hardness is developed is com- 
parable to that attained by other alloy steels. Their response to 

heat treatment is dependably uniform. 

Moreover, the wide range of compositions available, makes 

it possible to select accurately suitable alloy steels for a broad 

range of applications. 
Inquiries regarding the selection and uses of triple-alloy 
steels containing Nickel are invited. 


THE INTERNATIONAL NICKEL INC. 


{| 


A 
in: 
* 
Bu 
bat 

4 

| 

|| 

| 
; 
| 

| 

| \ 


AERONAUTICAL ENGINEERING REVIEW—APRIL, 1951 131 


A J 
Ait Reduction Company, Inc., Ohio Chemical & Surgical Equipment 
Company Divi sion 122 Kendall Company, The, Bauer & Black 71 
American Phenolic Corporation. 100 
* American — & Wire Company, United States Steel Corporation L 
B 
M 
Baldwin-Duckworth Chain Belt Company... 719 Marman Products Company Inc... 108 
Bauer & Black Division, The Kendall Company... 112 
WEelipse-Ploneer 81 
Berkeley Scientific Corporation. 114 
Brush Development Company, The... 105 
Ohio Chemical & Surgical Equipment Company Division, Air Reduction 
Chain Belt Company, Baldwin-Duckworth Division. 719 
Manufacturing Company Division, Standard-Thomson Corpora- Pp 
Pittsburgh Plate Glass Company, Industrial Paint Division............. 113 
D 
Douglas Aircraft Company, Inc... 109 Reid Division, The, The Standard Products 17 
98 Republic Steel Corporation, Steel and Tubes Division................ 
*Eclipse-Pioneer Division, Bendix Aviation Corporation 81 ry} 
*Electrical Engi g and 5.0.0 69 
F *Scintille Magneto Bendix Aviation Corporation............. 92,101 
8 
*Fairchild Engine and Airplane Corporation Company, Division of The Sperry Corporation. ...... 124 
Fairchild Engine 11 Th Cc lifford Manufacturing C y Division 77 
Comb poration, Aircraft-Automotive Division. ....... 13 
G 
General Electric Company, Aircraft Gas Turbine Divisions 103 U 
General Motors Corporation, Allison 87 United States Aviation Underwriters Incorporated. 126 
General Radio Company. 21 United States Rubber 132 
B. F. Goodrich Chemical Company - 128 States Steel C , American Steel & Wire Company..... 121 
B. F. Goodrich C , The, tical Division... . 66 
Goodyear Tire & Rubber  wsolheny Aviation Products Division. 1 Vv 
* Vickers Incorporated, Division of The Sperry Corporation............. 97 
KHeli-Coll 103 
WwW 
Imperial Pencil Tracing Cloth, Keuffel & Esser 16 Weston Electrical Instr 110 


* Specifications and further information on the aircraft 
products of these companies will be found in the 


1951 AERONAUTICAL ENGINEERING CATALOG 


The only publication of its kind devoted exclusively to the aircraft industry, 
this CATALOG serves as a valuable buyers’ and reference guide to sources 
and specifications on aircraft materials, parts, and accessories. It is dis- 
tributed annually to Chief Engineers, Designers, Production Heads, and 
Purchasing Departments of all leading Aircraft, Aircraft Engine, Instrument, 
Accessory, and Aircraft Parts Manufacturers; Air Transport Companies; 
Army, Navy, and Governmental Agencies; Research Organizations; Engi- 
neering Libraries; etc. 


Published Annually by 
INSTITUTE OF THE AERONAUTICAL SCIENCES 
Street 2 East 64th Street New York 21, N.Y. 
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Have you a problem 
requiring the use 
of a versatile 


ame-resistant 
hermoplastic 


5. ROYALITE 


is not only flame-resistant as 
ow torch that develops tremendous 
h is di f fi - 
but light in weight! 


Flame-resistant U. S. Royalite is the answer to many 
critical problems in the Aircraft Industry. It is 


* Flame-resistant or standard * Non-warping, non-corrosive 


* Lightweight * Waterproof, stainproof 


* Noiseless (no rattling or 


a * Not affected by oils, most 
banging) 


acids, alkalies 
* Unbreakable, non-splin- 


tering * Available in different colors After being subjected to this intense 
heat, flame-resistant U. S. Royalite has 
not sustained combustion. 


U. S. Royalite can be formed into simple or complex 
shapes; sawed, sheared, drilled, punched, sanded, sewed, 
cemented, polished. It can be produced in almost any 
color, in a smooth, patterned or grained finish. 


The engineering staff of the United States Rubber 
Company will gladly work with you or advise you on 
any specific application of Royalite you may suggest. 
Write us. 
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... with elbow swivel nut 
and flanged 


FORGED ALUMINUM 


hose fittings 


Resistoflex now makes available the latest and long- 
awaited improvement in aircraft hose fitting design. 
Proved in jet and gas turbine engine service for over 
two years, this development offers you the advantages of 
hose fittings produced from aluminum forgings. 

This construction allows smaller bend radii, and so 
saves space. Forged aluminum not only provides uni- 
form, peak strength but also savings in weight. It as- 
sures extra resistance to fatigue. Machined with true 
internal bends, Resistoflex fittings minimize turbulence. 

Full information and flow test data 
in this new catalog — write for it today. 


RESISTOFLEX 


CORPORATION 
Belleville 9, New Jersey 
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A hen should do 
so good! 


Hens are notoriously inaccurate—they lay their 
eggs anywhere. 


But not the high-flying B-36. 


The world’s largest bomber consistently drops 
its load on target—even when flying full-speed at 


better than 40,00( 


One important reason for this precision is a 
special adaptation of the Honeywell Autopilot. 
Coupled with the bombsight, the Autopilot cor- 
rects for the slightest deviations in pitch, roll and 
yaw axes—holds the B-36 rock-steady throughout 
its bombing run 

That’s just one of the many special jobs which 
Honeywell automatic controls are performing for 
the aircraft industry. We expect to do many more 
in the years to come—because automatic control is 
such an important part of aviation progress. And 
automatic control is Honeywell's business. 


Aeronautical Division 
Minneapolis-Honeywell, Minneapolis 8, Minn. 
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